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NATURAL PHILOSOPHY. 


Account of the Burning Concave Glass, made; at Lyonsf by 

M. ViLLETT 


Its figure is round? being r^tlier above tliirty ipcbes in 
diameter. On one side it has a circular frame of steel, that it 
may keep its just size. It is easy to remove it from place to 
place, though it weigh aboVe a hundred weight, and is easily 
put in all sorts of positions. The focus is distant fVom the 
centre of the glass abdut thre^ feet, and is about Half an inch 
in diameter. One may pass one’s hand through it, if it be 
done nimbly; but if it remain there for one second only, 
there is danger of receiving mitch hurt. 

Green wood takes fire in it jn an instant, as do also many 

other bouies. 

A small piece of pot-iron was melted, and ready to 

drop down, in , - - ■ - 40 Sec^ 

A piece of silver was pierced in - - - 24 

A thick nail was melted in - - - - 30 

The end of a sword-blade was burnt in - - 43 

A brass counter was piercetl in - - - 6 

A piece of red copper was melted, ready to drop. 

down, iji - “ " I'2 

A piece of quarry-stone was vitrified in - r 45 

Watch spring steel melted in - , , - - 0 

A mineral stone was calcined and vitrified in - 1 

A piece of mortar was vitrified in - ^ - ^2 

In short, there is hardly any body which is not destroyed 
by this lieat. To melt by it any great quantity of metal 
much time would be required, the action of burning not 
being performed but within the size of the focus; so that 
usually only small pi!e6es are exposed to it. ^ • 

M. de Villette afterwards made another of 34 inches 
diameter, which melted all sorts of mctalS, even iron itselli of 




2 4 EARTh AKD MOON. 

the tluokness^f a silver crown, in less than a minute ot time, 
^uid vitrjihed ibrick in the sanie time; and as lor wood, 
whether green or dry, It get it on fire in a moment. 


A/. Auzouts Specul/ttions on the Changes likely to he diseovert 

in the Earth and Mooiif by their Inhabitants - 

I haVe sometimes thought on the changes v/mcn it Is 
likely the supposed inhSbitants of the moon inij^nt discover 
in our earth, to see whether reciprocally I could observe 
any such in the moon. For example, that the earth would 
appear to the people of the nioon to have a different lace m 
the several seasons of the year ; and to have another appear 
ance in winteiv when there is scarcely any thing green on a 
very great p^%f the earth; when there are countries all 
covered with snow, others all covered with water, others ail 
obscured with Clouds, and that for many weeks together 
Another face in spring, when the forests and fields aie gieeu. 
Another in summer, wdicn all stre yellow, &c. Methinks 
such changes are considerable enough, by the force of the 
reflections*of light, to be observed, since SQ many differences 

of lights are seen in the moon. 

We have rivers considerable enough to be seen, and they 
enter far enough into the fend, and have a breadth sufficient 
tp be observed. There are fluxes in certain places, that 
reach into large countries, cajA^ble of making there some 
dbparent change ; and in some of our seas there float some¬ 
times such bulky masses of ice, that are far larger than the 
objects which we are assured we can see in the moon. 
Again, we cii^ down whole forests, and drain marshes, of an 
extent large enough to cause a considerable alteration : and 
men have made such work, as have produced changes large 
enough to be perceived. In many places also are volcanoes 
'sufficiently large to be distinguished, especially in the sha¬ 
dow : and when forests or great towns are on fire, it can 
hardly be doubted, but these luminous objects would appear, 
either in an eclipse of the earth, or when such parts of the 
earth are not illuminated by the sun. I have sometimes 
thought whether it might not be, that all the seas of the 
moon, if there must be seas, were not pn the side of the 
other hemisphere, and that,for this cause it might be that 
the moon turns not her axis, as our earth, in which the lands 
ari seas are, as it were, balanced. This also may be the 
cause why there appear not any <to^thero, nor any 
vapours conslderabie enough to be sf^lWare rawed Irom 
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the, earth; and that this absence of vapours ali^ be the 

reason that there is no tv^ilight there/as it Beottls ^herc is 
none, 1 myself at least not being able to discern any: for I 
think the reputed inhabitants of the moon might see our 
twilight, since it is much stronger than the li^^t affori^ed us 
by the moon, even when full; for a little after sibwi-set, when 
we receive no 'more the first light of the sun, the sky is far 
clearer than it is in the fairest nighty of the full moon. And 
since we observe in the moon, when she is increasing or 
decreasing, the light she receives from the earth, we cannot 
doubt but that the people of the moon should lilcewise see in 
the earth the light with w^hicl' the moon illuminates it, with 
perhaps the difference there is between their magnitude. 
Much more then should they see the (^puscdlar light, 
being, as was snjd, incomparably greater. " I?Ut yet we see 
not any faint light beyond the section of„the ligh^, w'hicb is 
almost every where equalljt strong, and we there distinguish 
nothing at all, not so much as that clearest part called aris- 
tarchus, or porphyrites, as I have often tried; although one 
may there see the light which the earth sends tljither, which 
is sometimes so strong, that in the moon’s decrease I have 
often distinctly seen all the parts of the moon that were not 
enlightened by the sun, together with the difference of the , 
clear jjarts and the spots, so far Ss to be able to discern them f 
all. The shadows also of all the cavities of the moon,seem 
to he stronger than they would be if there w'^ere a second 
light. For although afar off the shadow's of our bodies, en* 
vironed with light, seem m us almost dark; yet they do riit 
appear so in the same degree as the shadows of the moon; 
and those on the edge of the section should not appear in ^ 
the like manner. 


Swanm of rriischievous Insects,-in Ncto JEnglmtd, 

Some few years since in New England, there was such a 
swarm of a certain kind of insects, that for the space of 200 
miles the^ destroyed all the trees of the country. There 
appeared inriumerable little holes in the ground, out of which 
they broke forth in the form of maggots, which turned into 
flies, with a kind of tail or stingj which they struck into the 
tree, and thereby envenomed'imd killed it. .. 

The like plague is said tq happen frequently iii thh 



of the Cossaks Of the Ukraine, where in dry surhihers tney are 
infested with such sw'arms of locusts> driven 'thitber by an 


east or south-east wind, that they "dafkeii tJir air In the 
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f^irest.weather> and devour'all the corn of that country ; 
laying their eggs in autumn, and then dying; but the eggs, 
of which every one lays twt) or three hundred, hatching the 
next luring, produce again such a number of locusts, as to 
be far more destructive than before, unless rains fall, which 
kill both eggs and the insects themselves, or unless a strong 
north or north-west wind arise, which drives them into the 
Euxine sea. • 


Observations on the Barometer. JBy Dr. Wallis. 

The Doctor never observetl the quicksilver higher than 
30 inches;, nor lower than 28, at least withift of an inch of 
these number^, either over or under. 

In thick foggy weather, he found t^e quicksilver rise ; 
which he ascribes‘to the heavines;! of the vapours in the air. 

In sun-shiny weather i^ rises also, and commonly the 
clearer the weather the higher it* is ; which may be owing 
partly to thtf vapours raised by the sun and increasing the 
weight of tlie air ; partly to the heat which adds to the elas¬ 
ticity of the air; which latter he mentions, because in sun¬ 
shiny weather, which became afterwards-cloudy for an liour 
of two, the quicksilver has fallen; and then on the sun’s 
breaking out again, it has risen as before. 

In rainy weather ft falls, becanse the air is light in pro¬ 
portion to the quantity of vapours that falls; and also in ' 
Uowy weather, but not so much as in rain ; and sometimes 
it has fallen upon a hoar-frost in th» night. 

In windy wdather .it generally falls, and ^more discernibly 
than in rainy, owing possibly to the wind s moving the air 
laterally; and thereby preventing its pressure downwards; 
and he never found it lower than in high winds. 

^ He observed the quicksilver fall without any visible cause, 
but upon looking abroad, he found it had rained at some dis¬ 
tance ; whereby the heavier air might have in part discharged 
itself on the lighter*. 


The Motaiion of Jupiter or his Axis. JBy Mr. Hook and 

M.Cassi,f‘^ V, ; 


mile o’clock at night,,May pth, 1664', Mr. Hook 
obs^PS, w},tl| a good i2rfQot telescope, a simall spot in the 
of the three j^scuref belts of ; and, observing 

iti^m tiriie to tiiue, he found thht wit^^^ hours after, 
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tlie said spot had moveid fVoni eaM'half tlip 
length of the diameter of Jupiter/ ^ 

According to M. Cassini th^e aril two sorts of spots to be 
seen in the disk of Jupiter ; th^ onfe being only the shadows 
of his satellites, the other sort Tcsimblmg those that are seen 
in the moon; and they aVe ]^erhap8 of tlie sameh with 
those called belts, lliey move from the eastern to the 
western limb; their apparent moti^is unequal, and swifter 
near the centre than the circun^erdmie; and they are never 
seen so well as when they approach the centre; for in ap¬ 
proaching the circumference they become very narrow, and 
almost imperceptible; which ^eems to argue that they are 

flat and superficial. t 

Among these spots, there is none so obseyVable as that 
situated in the nortiiern part of the southern belt. Its dia¬ 
meter is of Jupiter’s ; its centre when •nearest Is distant 
from that of Jupiter about of^the semidiameter of that 
planet. . • 

M. Cassini, after many observations during tlit Jummer of 
1665, found that the period of its apparent revolution is 
9 hours 56 minutes. He continued to observe this spot till 
the beginning of 1666, when Jupiter approached to the 
beams of the sun; but after he got out of them it was difiicult 
to be discerned. 


General Heads for a Natural History of a Country. By 

Mr.BQYLE. * 

I - 

Thr things to be observed in sucn a Ifistory may be 
variously divided; as into supraterraneous, terrestrial, and 
subterraneous. 

1. To the first sort of particulars belong the longitude 
and latitude of the place, and, consequently,' the length of th’e 
longest and shortest days and nights, the climate, the 
parallels, &c.; what fixed stars are, and what are not seen 
there. 

2. Concerning the air, may be observed its temperature, 
as to the first four qualities and the measures of them : Its 
weight, clearness, refractive power; its subtilty or grossness; 
its abounding with. or wanting salts, its variations according 
to the seasons of the year, and the time? of % day; vvhat 

duration the several kinds of weather usually .liave t yr^*^^ 

meteors it mostly produces, arid in whj|t; pra^^^ they are 
generated ; and hew long they u^u^ly liftst;'e«pecially, 
vdnds it is subject to; Whether ady of them be stated and 
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prilinarjj ic. Wliat cliseases arc epidenucul; jvlwVi% ihe 
tisual ^salubrity or insaitibrity of tlie air; with <yhat coostitp-: 
tions it agrees better or worse than-others, a , ,*> 

8. Cfenceniing the water,, may be observed the sea, 
dcjith, clegree of saltness, tides, currents, A'C., Next rivers,\ 
their width, length; course, -inundations, goodoe.ss, lightness, 
of waters, &c. Then laltes, ponds, springs, and especially 
mineral waters, their hhg[s, qualities, virtues, and how ex¬ 
amined. To the wate^ belong also fishes, their kinds, 
whether salt or.fresh water iwh; their quantity, size, good¬ 
ness, seasons, haunts^ peculiarities of any kind, and the 
ways of taking them, especially those, that are not purely 
mechanical, 

4. In the earth may be observed, 

1, Itself. 2.' Its inhabitants and its,productions, both 
qj^tcniai and intenfal. . 

First, In the earth itself^ay be observed, its dimensions, 
situation; east, west, north, and south ; its figure, its. plains 
and valleys, find their extent;, its hills and mountains, and 
their heighti and whether they He scattered or in ridges, 
and in what directions they run, &c. What promontories, 
fieij or smoking hills, &c. What the magnetical declination 
is in several places, and the variations of that declination in 
the same place: what the nature of the soil is, whether clay, 
sandy, &c, dr good mould; arid what grains, fruits, avid 
other vegetables, do the most naturally agree with it; also, 
by what particular arts the inhabitants improve the ad¬ 
vantages and remedy the inconveniences of their soil ? 

Secondl}^, There must be given a careful account of the 
inhabitants themselves, particularly their stature, shape, 
colour, features, strength, agility, beauty, complexions, hair, 
diet, inclinations, and customs. Of the womens there may 
b£ observed tlreir fruitfulness or barrenness, their hard or 
easy labour, &C, What diseases both women and men are 
subject to, and unusual symptoms attendfiig them. 

As to the external productions of the earth, the inquiries 
mey be such as these; What grasses, grains, herbs, flowers, 
frait-tre&s, timber-trees, coppicris, groves, wooisf forests, Ac. 
What peculiarities are ofcrvable in anyvOr them: wtet 
soils Ibey be^t thrive in, Wiat epimals the country has, 
feitherwild;^:-t^e' 

The internal productions or concecdriients of the earth, are 
here understood to be ^e riches thet .lle hid under the 
ground, and are noi already referred to other enquiries; 

what sorts of niinerafe nnd^,quarries the country affords, and 
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theWticular conditi^bpth of the stpe^|. 

also, how the bids of stori# lie, *ih r#eren north ana 
south, &c. What cla^i end earths it ^rds, as , tobaccp: ^ 
pibe*elay, marls, fiiUfers*'earths,^ earths for potters *wares, 
boluses, aad other rtledicated eartlis i what owier muieials it 

yields, as coals, salt-mihes, or salt-springs, alum, vitr 
sulphur, &c. What metals the country yields,^ and a de¬ 
scription of the mines, their number, situation, deptli, signs, 
waters, damps, quantities of ore, goodness of ore, extra¬ 
neous things, and ways of reducing their ores into metals, 

&c. ^ ^ ^ ' 


Of four Suns observed in France, , ' 

On the 9th of April, 1666, about half,an lioui; past nine, 
there appeared three circles in the sk}'^^. One of them, 
schn (see engraving), was very large, a little interrupted, 
and white every where,* without the mixture^of other 
colour. It passed through the middle of the‘sun’s disk, and 
was parallel to the horizon. Its diamiter was above 100 
degrees, and its centre not far from the ienith <*• 
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The second, </e A o, was much less, and deficient in some 
places, having the colours of a rainbow, especially in that 
part which' was within- the great circle.. It had the true sun 

for its centre, ^ ^ 

The third,,/* d», was less than the first, but gi'eatcf than 

the second ; It was not entire, but only an arplt or ;^ortioft of 
a circle, whose centre’ was far distant from that of the sun, 
and whose circumference about- its middle was joined to 
tlmt of the least circle, intersectiug the greatest circle at its 
two extremities h A. In this circle were discerned also the 
colours of a rainbovf, but they were not so strong those 
of tlie second. , .. ;:' V'^ 
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, At,the part where the circuinference of this tJurcl ciKIe 
closetl with that of tlie second, there was a great brightness 
rainbow-colours mixed together: and ,at the two ex¬ 
tremities, where this second circle intersected the first 

which shone 

y bright, but not so bright or sq well defined as the true 
sun. 1 he false sun h, towards the south, was larger, and 
far more luminous than that towards the east. 

Besides those two parhelias which were on the two sides 

• intersection of the first and third 

circle, there w-as also upon the first great circle a third mock 
sun c, situated to the' north, \vhich was less and less bright 
ban the two others. So that at the same time there were 
seen four suns in the heavens. There wak also a very dark 
space between and r. . , V 

This apjJearance- is considered as one of the most remark¬ 
able that can be seen, by reason of the excentricitv of the 
mrcle hdn, and because the parhelia were not in the 
intersection yif the circle debo vfkh the great circle 
but vi that of the semicircle hdn. Which are 
different from the position of those'five suns seen at Rome 
on March 29. 1629, between two and three o’clock A. M., 

appearing in tU intersection of a circle passing 
throUg,h the sun s disk, with another that was concentric with 
the sun, as in the engraving. <■ 


f 


ffypolkms on tits Flux 

; Wallis, 



Sea. By Dr. Jons 


• 

;The sea’s ebbing and flowing has so great a connexion 
with the moon s motion, that all philosophers have attributpd 
much of Its cause to the moon, which either by’some occ ult 
qu^ity, or ^particular influence which it h^ oh moist 
bodies, or by soine magnetic virtue, drawing the water 
towards It, which ^ahbuld therefore make the water highest 
Jvhere the moon is verM, or by its gravity and prefsure 

^wnwarcis «poh the terraqueous glob^ whi4^shohld mSe 

ifc^lowes^t, where the ihoon* is vertical, or by whatever dther 

so/^eat an influence on, dr at least connexion 
with, the sea s flux and reflux^ that it would seem vert 

unr^sonable to separate, the consideration of the mooria 

Mflmg of the g^thoM ofthem near^he neie and full tiido% 
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80 coTistaWtly waiting on the KioonV 'ii^ that itvm^ fee 

well presumed, tliaV either the o«8 »» goterned by the othe^, 

or at least both Iw eome eommen causes ^ ^ ^ 

* But the first tbat i know wbe took in the consideration of 

the earth's motioR> dmrhal and annual was ijalilffio, who, uv 

his System of the Worlds has a-particular discourse on this ‘sai 
subject; which, from the first time I read it, seemed to me 
80 very rational) that I could never be of another 'opinion, than 
that the true account of this great phenomenon was to be 
referred to the earth’s motion as the principal cause of it; 
yet that of the moon not to be excluded as to the determining 
the periods .of tides, and ojher circumstances con^rning 
them. .And though it be manifest enough, that (^alilmo, as 
to some particulars, was mistaken in the account which he 
there gives of it; ypt that may be very well allowed, without 
any blemish to so deserving a person, or prejudice the 
main hypothesis: for that discourse is to fee looked upon 
only as an essay'of the general hypothesis} which as to 
particulars'was to be afterwards adjusted, frorti a good ^yeneral. 
History of Tides, which it is manifest enough that he had 

not. .... u J 

1. The diurnal reciprocation; whereby twice in somewhat 

more than 24? hours we have a flood and an ebb ; or a high- 

water and low-water. , n.U 

2. The menstrual; whereby in one synodical period ot the 

moon, suppose from full moon to full moon, the time of those 
diurnal vicissitudes moves round through the whole compass 
of the natural day of 24? hours ; as for instance, if at the fall 
moon the full sea be at such or such a place*just at noon, it 
shall be the next day at the same place somewhat before one 
of the clock; the day following, between one and two ; and 
so onward, till at the new moon it shall be at midnight; the 
other tide, wliich in the full moon was at midnight, now »t 
tlie new^moon coming to be at noon; and sofonvard, till at 
tlie next full moon the full sea shall at the same, place come 
to be at noon again : again, that of the spring-fides and 
neap-tides ; about the full moon and new moon the tides are 

at the highesjt,it the quadratures the ftdes^re ot th^ 
and at the tut# intermediate, prOportionablvv,;^:^ ^* 

3. The annuid ; V7hereby it is observed, tliat af som^ pa" ^ ^ 

of the year, the spring^tides are yet much, than the 

spring-tides at others, which times are usually takOn to be at 
the spring and autumn, qr the twp equinoxes.. 

Now in order to give accOunt/or.^e8a,xnree,.uu=, 
according to the laws of motion and idfechamc prtuciplOs, we 
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#all ^take faj:. granted* what, jia now pretty ;commonly 
CP^FtaiHed by thoae who J;reat of jsuch matters, that a body 
y,‘motion is ^ apt to continue its motion, and' in the same 
degree of celerity, unless hindered by some contrary ijn- 
pedunent, hke as a body at rest is apt to continue so, unless by 
sometlnng actmg on it put into motion; and accordingly, if on 
a board or^table .some, loose, incumbent weight be for some 
time moved, and have hereby contracted, an impetus to 
motion at su ch a rate ; if that board or taWe ehanqe by some 
external obstacle pr otherwise tp be stopped or considerably 
retarded in its motion, the incumbent loose body will shoot 
mward upon it ; and contrariwise, in case that board or 
table chapcc to, be accelerated or put forward with a con^ 
Jiderably greyer speed than before, the loose incumbent 
body^not haying yet obtained an equal impetus witli it, will 
pe ieit bemnd, or ^eem to fly backward, upon it* 

'Or, if a broad vessel pf water, for some time eveniv 
carried forwm d witlv the water in it, chance to meet with a 
jitop,^or,to stock its motion, the water will dash forward and 
rise higher at the fore part of the vessel; and contrariwise, 

,it ye vessel be suddenly put forward faster than before, the 
water will dash backwards, and rise at the hinder part of the 
vessel, bo that an acceleration or retardation of tlie vessel 
Wfoch cmries it will cause a rising pf the water in one part, 
and a foiling m anothfir; although j by ifo own weight, itvvill 
jgain , by reduced to a level as it was before. And, con- 
fie^ently, supposing the sea to be but as a loose body. 
I^ied yput with the earth, but, not,so united to it, as 
nyessarily to receive the same degree of impetus with it as 

- acceleration or retardation in tlie 

wdll cause such a 

f ;^ater, or rising at one part with a foiling at 

mmher, ^ what we call the flux ^d refluj^ of the sea.,, , 
i., INow,. this premised, we ard pext ,to suppose the earth 
^ned about w^v a doufoe motion ; the opp annual, the 

whereby ‘the whole moves upon its own axis, 

iifes^ S It ill then 

gb»#vy^t if we suppQsp that the emth W but bv 

.Mill, hold ^luU I^e but tie true raotiorroSh 

Sr,™ rtf *l '“!?*? compounded of those 
mi%iw, the awualmd dfurnidi.whae apointm tlie ewthV 

««?»[«* and _at the same time, it* 
he earned,,ae,,tru^ ^ ms| 1 ^ 5 , of that pliot 
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fmmha is made uD of both j billt while tli« 

boint bn ohe side ftibves backward Cbntratj tb the anntifti ^ 
motion, BO the tr\ie motion iS but the difference of it ? so that 
the diurnal motion in' that jjart of the earth Wbichr is next 
the sun abates the progress of the annukl, iind in the other 
part, which is from me sun, it increases it, that isi in the days- 
time there is an abatement, and ih the night-time, an addition 
to the annual motion, about as mucfi as the earth s diameter i 
which would afford us a cause of two tides in twenty-four 
hours; the one upon the greatest acceleration of motion, 

Uie other upon its greatest retardation. ' „ ' 

And thuw far Galilaeo’s discourse holds Well enough as to 
principle; but then in this it comes short, that as it gives an 
account of two tides, so those two tides'are always af nooii^ 
and midnight; whereas experience tells us that the time ot 
tides nmves in a month’s space through' all the 24- hours. 

Of this he gives us no’ account. For though he takes 
notice of a menstriSal pferiod, yet he does it only as to the 
of the tides, greater or less ; riot as to the ot 

the tides, sooner or later. ^ ^ 

The earth and moon being known to be bodies ot so great 
connexion (whether by any magnetic, or what other tie 
I will not determfhe) as that the motion of the one lollows 
that of the Other, may well enough be looked upon as one 
body, or rather one aggregate of bodies which have one 
common centre of gravity; which centre, according 
known laws of statics, is in a straight line connecting their 
respective centres, so divided as that its ^rts^ be m reciprow 
proportion to the gravities of the tWO bodies. _ ^ r wu, 

Now supposing the earth and moon jdmtly as One body, 

cairied about by the sOn in 

motion ; tliis motion is to be estimated according to th^^s 
of statics, as in other cases, by the 
centre o‘f gravity of both bodies. For we nre 
statics to estimate a body or aggregate of bodies ^ 
upwards^ downwards, or otlierwise, so 

rcritie of cravity is so moved, howsoever the parts ^ 

change ^% 4iongSt'.thej^l^c :-A^^^^^ 

lirie of the ^uiiV motion will he de^e^hed, . 

of the earth, nor by'^ We centre bf the mtmn, ,bttt_hy. 
comnlon centre of gmvigrbf ;ih| bog^.'th| 
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adln^ to br detracting from" %)iion. sho^ vg? 

limer’leav^-bbhmd ordasf looSe waters m* 
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ci&ibi^t o» the todl ^ a tide or accja- 

muiatloh of^iirateriB ; and most' of all at %|ie fuU ^noon and 
new mbOh, where those acceleratioha 
greatest/ Now this menstrual motion, if'nothing olse were 
superadded to the annual, would: rgive" !^ fcwo ‘tides in a 
month, and no more; the one ^pbn the accelera^on, 4lie 
other bh the retardation, at new'trtottil' and full moon; and 
two ebbs at the two quarters; and in the intervals rising and 
falling water. But the diurnal motion superadded, do^ the 
same to this menstrual, as OaliWo supposes it to do to that 
annual; that is, adds to, or subtracts from, the menstrua! 
acceleration or retardation; and so gives us tide upon tide.,i ^ 

V But bene also we are to take notice, that though all parts 
of the earth by its diurnal motion do turn about its axis, and 
describe p:^allel, yet not equal circles, but greater near-the 
equinoctial and less near the poles; which may be a 
^use why the tides in some, parts may be much greater than 
in others. But thii belongs to tlie parti^lar considerations, 
not. to the general hypothesis. 




(^ fVbrms that eat Stmes and Mortar. By M. de la Vo ye. — 

* • ^ 

‘ * . . V * 

, ;In a large and very ancient. wall of free^'stone in the 
Benedictines’ Abbey at Caen in Nol mandy, facing southward, 
areTound many stones so eaten by worms, that one may run 
onps hand into most of the cavities. In tht;s.e cavities there 
IS abundance of live worms witii their eJtcrement, and of tJie 
Stone dust which they eat. Between many of the cavities 
there remain but leaves as it were of stone, very thin, which 
part them. I have taken some of diese living Worms, which 

1 found in the eaten stone, e^d put thetn into a’box' Wlth 
several, the stone, leading them there together^ for 

^gapaoe of eiglit days; and then opening the box, the stone 
Burned. me SO: sensibly eaten, that I eoiild longer doubt 

f^se wm^ns are inclpj^^ in a sltell which is grfey|jS;hj:^nd 

# b^leyrcqre, shai^^r at on^^; 

exeellent miOrescope!X I|ye observed; 
^ ^ yyei^ptead wilh little, stones and siOali 

t Sf ®\ and that fee is it die sharpest e«d a little 

fejly^hit^^hese 

the odmr end lar^r hMe, #reugh^«feh 

hea^ them)%elves to tne stones 

^ Jlhey ate: qof ^ riint ^up fe fe' sometime 








cotoe out and w?^k^^<wKWri%^^ 


two lines of an inph ltM%, toid three quartera of a line btoad. ! 


Mitor body several plies or folds, and 

deto^-'^ir-s^toiil^itltoy':^^ feet; ottf«aich^"aide,'whieft: 

have bat two joints resenibJmgli^hose^^ When they 

tnove, their bOt]^<#^ cowitooniy^^t^ mouth 

a^nst: the etoa^> Ihey have a> l^e »^eadi ^sotoewKat flat 
and even, Of theycoIour;^ « tortmsertshelb wilh a^ 
white 'hairi ^efe mou^y itf‘ also; lar^, whete seen 

four kinds of Jaw-boneSi lying crosswise^'Whichthyj?^ move 
continually, opening and slnu^ting them like a paif of com¬ 
passes with four branches, i Tlie jaws, on both sidea Of the 
mouth, are all blackthe nether-jaw Has a point Kke the 
sting of a beey bat uniiorm. They draw tlneiads out of their 
mouth with • their fore-feet, using that point to r^ige thetov 
and to form their shells of them. • They have ten Oyesfvery 
black and round,‘which appear to.be larger than i pto’s head* 
There are five of them oft each side of the-heack ■ ■(' 

Besides these worms, I have fimnd that toOrtivr is eaten by 
an immense number of smail creatures, of the Size of cheese 
mites. . These have but two eyes, and are blapkish*^ 
have four feet on each side pretty long. *The point bf tneto 
muzzle is very sharp, like that of a spider. 

You ntay observe more of them in walls exposed t 
south than in otliers. The worms Uiat eat the stohe live 
longer than those that eat the mortar^ whitdt sewcely^^fe 
above eight days. I have observed all their pfattS'^w^ 
good microscope, without which, and a great deal 
tion, it is dilRcuIt to see thein WdlL ■ ■ 

- ... ' ' ■ y‘ 
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Oiservatiom oijt JBy Dr^ EiiMunfJi MiiiG. « ■ ^ ^ ’ > y 

TiiEKE have occurred to toy observai^ bluf miren^ 
of ants, cdtotobnfy witbour wings i viz. V(^ 
brown, and the^^rd sOrt of nearly the cdOuf t^^ 
Icuillemort.:. : y • , ■, y. ■ _ '' ■ yy; y. 

yyEach yikipdyyhave di^nct h^itatlOns in siev;^m ; ^ 
'bstokSv^tWd^iifc^ldom ■'q#-ntof€#'being .Ibu 
^rrd'^if‘mthw^w^^they,dtUtor'TwO' infhi bd' filifIdto-^e^blai^o^'yy 
mits^bank, it is wbfth #>Serving itdiat bhtoii^^l^ 
tween these little creattoNfe^ and With what y^iOlenS^^I^ y 
Idack enes will seize on the red, finehing thein on the head^^^^^ y 
with forceps^Or claws, till’tbej^iave^illed fhen|%hich;|d^^ 









ANTS. 


tflpbe so sensible of the strangeness of the place they are in, 
that there they will not tnejj^dle with tlve red, but as if they 
Were frightened, and concerned for nothing but eelf-preserv* 
atioit, run away. 

Upon opening these bank% I observe first a white sulv 
stanc^ which to the bare eye looks like the scatterings of 
fine white sugar or salt, but very soft and tender; and if you 
take a bit of it, as big, pefhaps, as a naustard'Seed, and lay it 
on tlie object-plate of a good raicroscope, yOu may, by open¬ 
ing it with the point of a needle, discern many pure white 
and clear appearances in distinct membranes, all figured like 
thb lesser sort of birds’ eggs, arid as clear as a fish’s bladder. 
This same, substance I find in the ants themselves, which I 
take to be tlie^rue ants’ eggs; it being obvious that wherever 
Uiis is uncovered, they make it their business to carry it away 
in their mouths to secure it, and will, after you have scat¬ 
tered it, lay it on a heap ag{iin with what speed they can, 

( T observe they lie iu multitudes upon this spawn ; and 
after a lifetld^ time, every one of these small adherents is 
tm-iied into ‘a little vermicle, as small as a mite, hardly dis¬ 
cerned to stir ;■ but after a tew days more you may perceive 
a feeble motion o^ flexion and extension, and they begin to 
look yellowish and hairy, shaped very like a small maggot; 
and so keeping that shape grow almost as large as an aut, 
andihave every one a black spot Oft them. 

Then they get a fihn over them, whitish and of an oval 
shppe, for which reason I suppose they arc commonly called 
ants’ eggs, which yet, properly speaking, they are not. 

These are the Chrysalids. 

I have, to prevent mistakes, opened many- of these' 
vulgarly called ants’ eggs, L mean the lesser sort, {for there 
are some as big as a wheat-corn, others less than a ^e-corn,) 
aftd in some 1 find only a maggot, to appearance just such 
as vras described before' : in Olivers I find a maggot beginning 
to put on the sliape of an ant about the head, with two little 
yellowish specks wherd the eyes are designed ; in others a 
further progress, and furnished Wifli every thing to complete 
tlife' shape of an ant, but whoUy transpareritfijjhe lOyes 
exci^ted, whiesh are then as black as black r ^ ? 

But when they have newly pot on this slrnpe; I pould 
never discern the least motion insany part of the little brea^ 
tufe; the reason of which mliy perhaps»be the weakness Of 
their fibres ; for after a little noor# time/When they begin to 
be brownish, they have strength to stir all ftieir parts. 

At last I met with some of these reputed eggs, which 


t 






having ctir6fully openedj^ I took ;0ttt of fcVeiPal ^ Of tlieni ove^: 
way perfeot and • complete ants, w^htch inijnediately Orept 
about ainong “the rost, no way differing from many other ants,^ 
but by a more feeble motion of their limbs. And this ! took 
for d clear demonstration of wished to know, that the 

film covers’the maggot only while she is transforming into 
an ant, and till fit to shift for herself. y ^. y 

The black speck that is at fine end of every such 
reputed ant’s egg, I suppose to be cast out of the maggot in 
her transformation { since after it puts on the shape of an 
ant the speck is quite gone, qnd the whole body of the ant- 
clear ; since also this speck at the end of the said egg lies, 
always close to the anus of the inclosed ant. « ?- . y 

As to their care for their young, (by whioli I mean all 
the sorts and degrees aforesaid, from the spawn to the vul¬ 
garly called eggs, in every one of whidh you will find a 
young ant,) it is observable, how upon the-breaking up of 
their bmiks they make it their business immediately to carry 
their young out of sight again, laying the se^er^ sorts 
them in several places and heaps; which if vou mingle again? 
or scatter, you shall, laying but some bits or Slate or the like^ 
in any place they may come to and get under, after a few? 
hours, see all the vermicles and vulgarly called eggs laid in 
their several and distinct parcels un&r such pieces of slute, 
Ac., provided the place be^ot so cold bs to chill their limbs # 
which if it be, by being brought to 5the fire they will soon 
recover their, strength, and fall to their business again of se¬ 
curing their little ones. ■ ' 

I have observed in summer, that in the” morning they 
bring up those of their young (which are vulgarly called ants’' 
eggs) towards the top of the bank; so that you may from 
ten in the morning until five or six in the afternoon find 
them near the top ; especiiliy about one, two, or tlirde 
o’^ck and later, if the weather be hot, when for themost 
part they are found on the south side of Ute bank, so that 
towards seven or eight at night, if it be cool or'likely to rain, 

you raay dk A foot deep before you, can find them. V j 
- They^khM|to the. sorts of their, young so well, that you 
cannot decwUphem; thpugh you may with fine,su^r, salt# 
or tljerci^s of,yery wlfite stale bread, acattefed in the 
mouIcliWbere their first true eggs are (as I call them) be mis-^ 
taken yourself, yet the ahfe. wiU; noih nor touch a bit of wha# 

is not thekowh-ofi«priagii^^-.r^ 
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SUtKiNO WOOtt, 


JSA'periimnis concerning, the Relation betwem jAtr and, l.ight 

in shining Wood and JFiSh. iJBg Mru'jBdrLE 0 \i:ii ^" 

Ojif'' putting a piece of .^lining rottett'lvbod 
receiver of an air-pump, an^flfie pump being set t6 ^brfe»?^e 
observed hot; during the five or six first strokes; thUV% 
8 ^le|^bttf of‘the included wood was lessened, but afebut the’ 
seventh it seetned to gro^ a little more dim, and afterivards; 
Ipsihg 6f its light ihOre and mbre Us thb uit 
pumped but, at lengtli, abtfut the tenth stroke, we could hot 
|>brecive anj light at all to proijeed from the wood; . 

^ We let in the air again b)r degrees; and had the pleasure 
to see the seeminglj extinguished light revive so Mst, and 
perfectly, tliafc it looked to us almost like a little flash of 
lightning, ^ahd the splendour of the wood Seemed rather 
greater than beforb it was put into the receiver. On includ¬ 
ing the wood in a very small receiver of clear' glassy it was 
foiUid that in this the light would begin to grow taint at the 
second <»• tflird^stroke, and at the sixtlt or seventh would ■ 






t.VV'-ii .!• 


Having exhausted the receiver, till the wood quite disap¬ 
peared, we stayed above a quarter of an hour in the dark, 

. without perceiving that the wood had regained any. thing of 
light, and then, on letting in the air, the wood presently re¬ 
covered its light. ' ■ ♦ . . - 

On placing a piece of red-hot iron properly within the ' 
receiver, and exhausting the air, the operation seemed hot 
to liiave any effect on it as to alter its shining. 

;Hbving taken a stale and shining fish that was almost all 
over luminous, though much more in the belly and Some ? 
partsbf the head than elsewhere, and having suspended him' 
in a conveniently shaped receiver; arid having exhausted the " 
receiver as inuCh as usual, ^ appeared, indeed, especially 
towards the latter end of the operation, that the absence of" 
the air considerably lessened, and iO some places eclipsed '^ 
the light of ‘ those parts that shone less strongly ; bUt the f* 
belly appeared pot much less luminous than Wore. On re- 
'a^Uttirig the" air; the' li^tyraa':.pefceived;||j||& 
revised and increased, those pdrts of the flshi'lBli^et'e sOai*^ 
visilfle before, or shone but dimlyj receiving presently tfleir 
former splendourtz:'.. ■*;/;; •<. ] 

Having put into the rciceiveiJ imall pieces of rottens J^ 
that afene somb^ of tbam^morf arid sombJof fenfe 

indire'?Vividly*irtt;|bi^W tbjObb tU^WaWbaving l^ 
small and clear receiver so W^diaWa oflf the^za^ aSz^niaka v 
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the included body tlisappear; after thus keepirt^ out the 
for about twenty-four hours, and then ?|luwing ft to, re-eoter' 
in a dark place arid late at night, upon its first admittance die 

fish,re^ined.itS,liglitv-- ^ ^ 

Havuitg put a ,, piece of sh||p|l^ fish into a,>^i-__. r - 

glaps, about half fified with fair ^ter> and placed this glass 
in a receiver, the air was exhausted for a gobd while ; it 
could not be perceived that either^he absence or return of 
the had any great effect upon the light of the unmefsed 

Placing a very luminous piece of sliining fish in the re¬ 
ceiver, after exhausting ^ was^kept there 48 hours, in which 
time its light gradually and wholly vanished; but on^restoiing, 
the air it recovered its light againy as in the former matinees., 

The resemblances^ between burning coal and shining wood; 
are as follow: —l! Both live coals and vshining"wood arc. 
juminous by their own light, — 2 v Pydi shining wood, anil, 
burning coal require the presence of the air. ~ ^3, Bpth shin* 
ing wood and a burning coal having beep deprived for a time 
of their light, by the withdrawing of the contiguous air, may 
l ecover^t by presently letting in fresh air upon them.— 
4 . BotflUive coal ’and shining wood are easily extinguished 
by water and many other liquors. . 

Their difterences are as follow — j. Although the light 
of the coal is readily extinguishable “by compression, tho 
wood is not affected by it. — 2. A live coal will in a very few 
minutes be totally extinguished by withdrawing the air; 
whereas shining wood immediately recovers its light if the 
air be admitted again. — 3. A live coal bein^ ppjtjnto p small 
close glass continues to bum oply a very few minutes; hut 
.a piece of shining wood continues to ,dnne^fo?. whole,days, 

4-. A coal as it burns emits a great deal of smoke or exhala¬ 
tions; but luminotis.wood doea»not,'—5. A coal in sliining 
wastes at a great rate; but shining wood does not. — 6. Live 
coal is vehemently hot; whereas shining wood is not sensibly 
lukewarm. * - ■ 



Icbrated Dr. ffAXvUYt of Thom a ^tPjSJt, 
ndon at tiie Age of 152 Years and nine 


Account hg , 

- who dim 
Months, 

Pahh was a poor countryman of Shropshire, whence he 
was brought to London by Thomas Earl of Arundel to be 
shown to Charles 1.; and hf died 14* 16^5, after he had 
out-lived nine sovereigns, and during the reign of the tenth, 
at the *fge of 152 years and nine mouths 




r 





ffAHVEX PAHlt 


^ opened after, his ,dm^i Ips |^Qdy w^s ,yery 

nesjiy, and his breast hairy, and, lungs ,iiQt 

heart was ^great,; thick,; fibrous, 

sound ^d ^s^ong,; especi^y ^thp i^dpi^ i; an<| 
observed of him that he u|||| to oiien by hight and jay, 

•though contented with cdjjheese, ndlife coarse «hrea<i, 
b^r, and w^Jey ; and he ate at niidnlght a little 
died. His bowels were® also sound, a little whitish without. 
His spleen very little, liardly equalling the bigness of ope 
Jddoe^ o in, short, all his imvard pa^ appeared so h^^ 
jthat if he had not changed his diet and, jr, he 

lierhaps have lived a good while longer. / 

. The cause of his death was imputed chiefly to the change 

of food and pir; for leaving a clear, free air, he came into 

the thick air of London, and after a ^constant, plaiuja|id 
homely Country diet, was taken inta a splendjlfa^iy, 

.where he fed high, and drank plentifully of the best, W»pc^ : 

.whereupon the natural funOtions of the parts of his botly werp 
overoliargetb .bis lungs pbstructed, and the habit bf ibi 
whole, body quite disordered, upon which there could hot 
butsoQU ensue a dissolution. ^ ' 

His brain was found entire and firm ; and thouiUhlie bad 
not the use of liis eyes, nor much of his‘ memory, several 
years, before he died, yet he had his hearing and apprehen¬ 
sion . very well, .and Vwas able ev'en to the hundred and 
tliirtieth year of his age to do any. husbandman s work, even 
^threshing of corn. At i20 be married a vyidow. ^ 


'Se/ne Obi^vations coticerning ihc dartinff of ‘ In a 

JUttertoMr.J.RAY. ’ 


- .Ana spiders that spur a.thread {tpose wbich we^^^i^^^ 

Shepherds pt long.legged spiders; never dp). produce tbese 
threads observable in the air in spmmer in ipfinite 
quanUties every where, especially towards S^rtepiber. I|'hpil 

exactly marked all UiO ways, of weaving jpej by any sqrts/ef 
them, and in those aomirable works I had idways observed, 
that thfey still let dowp the thread they ni||s use of, and 
drew it after them* Atflengthy, in .close ^P^nding iOnVone 
^wrought i|,,nan,b sal Ip^: W^enlyin to 

-d^st, an(l;turni.ng, her tail into Uie wind, to dart oqt^ tliread 
with ^he same At spoute ,qut pf a Spl^ng;; 

dp PJi the wind^,was, in a moment emitted 

sf »P %tlip«?>s long, igl isspbg,g(|e||%bife tl^>M ; 
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by &n<J^1iy (:b6 sptd<ir leaped" i 
mouidM-wBlr'up swiftly^''' 

After this firk discovery; I ittlde, the* 
altnosl ^^the sorts of spideraJ h^d belbre di^^ 
and I fbuhil tile ai^^filled witb H|hg itod on th^r 

• thread^; aWd undoubtedly seizirpifnatl/&bd '0tw insects in 
their passage; there being often as manifest signs of ikughter, 
as legs; wings -of flies, &c. on thesd threads ttS'in their 
b^ow. Many of theSe threads that e^e flow 

air were not single, but snarlpd and had eoniplicat^d woolly 
locks, now more now less ; op these*" 1 did not always hod 
spiders, though many times I had found Wo of threr^ 
one of them; whereas when they first flew Up,'foe thread 
was always single, or but little tangled,; or foicker in ohe 
place than another* I observed them get to the top of a 
stalk or'bough, or some such thing, where* they'exercise this 
darting of threads into the air, and if they had not a nund to 
sail, they either Swiftly drew it up again, winding it Up With 
their foro feet. over their head kito a lock, or’break it Oft 
short,- arid lef tlie air carry it away. This they will do foariy 
times together, and you may see those that have chains of 
theselocks of snarled thread before them, and riot yet taken 

flight. , . . „ 

Again, I found, that after^ the first flight, all the' time of 

their sailing they made locks, still darting forth fresh supplies 
of thread to sport and sail by. It is further to be noted, 
that these complicated threads are' much more tender tli^n 

bur house-webs. ■ ^ , 

In winter, about Christmas, I have observed theni busied 
in darting - but few of them sail then, and therefore but 
single threads only are tp be sCeri ; and besides, the young 
ones only of last autumn’s hatch are then employed, and it is 

more than probable that the great ropes of autumn are made 
briiy by the Irirge ones; and Upon Ibng passages arid summer 
tetheiV Wheri great-nUmbers of’prey may to 

staylopger.,,v^'hfthe air. . 

• ■ i •' "•' t '''•■y'’' 
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^ fuE Option topk place btt the Ilth of MarCri, 
abbut horirs befdi'e soUtl|*eplfside'o^^ 

-bf ' tlfo foountairi, abPritljdbeneath tlfo Old'lMoUth ; 

- ^-■-Arit''l()'"mtfeS'-foom \eafo it waa'jfoporfod-to ad-, 

-vari^ct Wee' mifoa hbfoflf'bM Sc^O- n^ 

after the rate of a forhfog a <% ; and at fois degree of 
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Eruption of jetsa. 


continued for 15 or 20 days after, passing udder 
the walls of Catania a goo<^ way into the sea; but about the 
latter ertd of this month (April) and the beginning of May, it 
bent all its force against t^t city; and passed in divers 
places ^vcr the walls; hut jpi^hief fury fell on the convent 
of the BenWictines, havirijPfarge gardens and oth-^r ground 
between them and the wall: winch when it had filled up, it 
fell with all its force on the convent 

The matter which thus ran was nothing else but divers 
kinds of metals and minerals, rendered licjuid by the fierceness 
of the fire in the bowels of the,cartli, boiling up and gushing 
forth like- the water at the head of some great river; and 
having ruo in a full body for a good stone’s cast or more, tlio 
extremities tliereof began to crust and curdle, forming when 
cold those^ hard porous stones which the people call sciarri, 
having the nearesf resemblance to huge cakes of sea-coal, 
full of fire. These came frolling and tumbling over one 
another, and where they met with ti bank, would fill up and 
swell over, by their weight 4)earing down any common build¬ 
ing, and burning whatever was combustible. The chief 
motion of this matter was forward, but it also dilated itself, 
as a flood of water would do on even ground. 

About two or three o’clock at night we mounted a high tower 
in Catania, whence we had a full view of the mouth; which was 
a terrible sightly Next morning ite would have gone up to 
the mouth itself, but durst not come nearer than a furlong 
offj for fear of being overwhelmed by a sudden turn of the 
wind, which carried up into the air some of that vast pillar of 

o o’ apprehension exceeded twice the size of 

St. Pauls steeple in London, and went up in a straight body 
to a far greater height than it; the whole air being thereabout 
all covered with the lightest of those ashes blown off’from 
the top of this pyiar; and from the first breaking out of the 
fire till its fury ceased, being 54 days, neither sun nor star 
were seen in all that part. 

About the middle of May we again went up to the mouth, 
where now without any danger of fire, or ashes we could take 
^_fl-ee yiew both of the qld and. new channel^;,the fi 
of t^iat. great jptiountain ;of ashes , cast up. That which we 
to be the old bed or channel was a three-cornered 
PfPt of about two. acres, >vith a crust of sciarri at the bottom, 
and ttpon .that, a amall crust or surface of brirastgne. 11 was 
edged in on .each sj4e with a great bank or hill pf ashes, and 

behind and at the uj^per end rose up that huge mountain 
of the same matter. Between tliose two banks the fire seems 
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to laave had its passage. At the upp^r nook upijri, 

a little hillock of crusted sciarrl was a hole about 10 fe^ 
wide, whence probably the fire issued; and it|might have|iad 
several other such holes, since either crusted oyer or covered 
with ashes. At the bottom di|iis hole the fire was seen to 
flow along, and below it was a^|kpnel of fire, beneatli th^f 
surface of sciarri, which being cWre a-top for some space, wb 
had an easy and deliberate view o5 the metal flowing ^ong, 
whose superficies might be a yard broad, though possibly 
it carried a greater breadth underneath, the gutter sloping. 
What depth it had we could not guess ; it was li 
by iron hooks and other instrfunents. 


’ev-il 
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Some Inquiries concerning the Salt Springs and the Way (f 
Salt-making at Nantwich in Cheshire,'answered by William 
Jackson, M.D 

1. WitAT is the depth of the •salt springs ?—-The depths 
are various, in some places not aitoye three or four yards; at 
Nantwich, the pit is full severi^hds from the footing about 
tlie pit; which is guessed to be the natural height of the 
ground, though the bank be six feet higher, accidentally 
raised by accumulated rubbish or walling as they call it. In 
other places the springs lie much shallower; for in two places 
within our township the springs break,up so in the meadows, 
as to fret away not only the grass, but part of the earth 
which lies like a breach at least half a foot or more lower 
than the turf of the meadow, and has a salt liquor oosing*a^ 
it were out of the mud, but very gently. 

2. What kind of country it is where the springs are, whether 
hilly, &c. ? —Generally a low ground, yet very full of emin¬ 
ences, and various risings, to distinguish it from being all 
meadow. We have also a peculiar sort of ground in this 
couiity^and some adjacent parts, which we call mosses, they 
arc a kind of moorish boggy ground, verj-* stringy dnd fat; 
which serves us very well for turfs, put^iut like great bricks 

and dried in the sun. ' 

3-. How strong the water is of salt?—Springs ai;e rich.or 
poor in a doobile sense; for a jfering may be rich in salt, but 
poor in tlie quantity Of brine.it kffofds. ''Thus they have’a 
rich brine in their chief pit &t Middlewicb; wdiich yiel^*a 
full fourth part of salt; yet "this is So thrifty of its brinej tlifit 
the inhabitants arfe'limited to their proportiefeif out pf it, and 
their quantity is supplied %ut of pit! 'that^^ weaker 
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brine. Our pit 6t Nantvrieh vields but a Sixtii nart; but then 
: it is:plentiful."" ' '< 

4. What is tfee manner hf tlieir work ?-—Their manner of 
working is this: They have formerly boiled their brine in six 
leaden pans with *^6<;^-fi^jjkUpon which account they all 
claim their interest' by the name of so mahy six 

leads walling; by whicl^||^ each know their prOj[>brtion; 
but in the memory of niaili^ they changed their six leads into 
four iron pans, something better than a yard square, and 
about six inches^ deep, still fitting the content of these to that 
of the six leads: and of late many have changed the four' 
iron pans into tvro greater; aiid some wall but in one: but 
still the rulers gauj^ it to their old proportions. 

. . - ' . ^ I-.' 

■ c ' . 

An Accow/t of a Iliih seen at Paris: also on the Came of 
these Meteors, and of Purhelias or Mock Suns. By- 
M. Huy or,ns c • ' 

This halo,f or circie aTMirigbthe sun, was observed at Paris, 
March 12. t.667, about o’clock in the morning. The 
diameter was 44 degrees, and the breadth of its limb about 
half a degree. Tlie upper and lower part were of a vivid red 
and yellow, with a little purple colour, but especially the 
upper; the red was within the circle. The other parts 
appeared but whitislv and of little clearness. ’The space 
within the halo was a little darker tfian that about it, especially 
towards the parts that were coloured. Besides there was 
seen the portion of another gteat circle, which touched the 
halo'above, and whose extremities were bent downward, 
riiis portion of a circle had also its colours like those of the 
halo, but fainter. The height of the sun, at the beginning 
of the observation, was about 46 degrees. There were in the ' 
ah' little doudsy which somewhat tarnished the blue colour of 
the sky, and lessefied the brightness of the sun, whichleemed - 
as in {fill eclipse. The weather w^ cold, considering the 
season of the year, and jt was affirmed for certain, that it had ’ 
frozen the fl This halo appeared m the same 

beputy and splendour of colowra unchanged,:%ra nine in the 
1*11 about half an hlfer past ten; afi^^which time it 
fainter and fainter, till tSirO' oilncJc in 
whi^ it ended, after it had resumed B little pibre Torc^ some 
time befbrt* it disappeared. ^ 

Halos are foriniBd by small round grainsy made up of two 
parts, Que transparent, the othenppaque, the latter bdng in¬ 
closed in the former, as a cherry-stone is a 


when 


closed 








seen Iiail aryl of these litt|e|4 

grains, which dowri iij the flir bejtween us and tn^g 

sun, being i^Bs distantfpom the axts, which, extends itself from ' 
the sun io our eye,:|ban pf ar e^tcii^lflngle, do necessarily 
hinder the rMys, which }i^l on contiing to pur eyes; 

since the, plaque kernel is the there is behind every 

such grain a space of a coni^HI^^, in which the eye of 
the spectator being situated, qanit^i^ee the son through that 
gi’ain, though it may see it when posited elsewhere. 

These archjei! usually touch a parhelion, because the same 
horizontal cylinders, which produce thp arch, produce also that 
. parhelion by means of their two round and transparent ends. 

To make all these different efl'ects of the evlinders manifest 
to the eye, M. Huygens produced one of glass, a foot long; 
and for the opaque &rn el in the middle, a cylinder of wood, 
and the ambient spate filled #ith water, instead of transparent 
ice: which ‘cylinadr being exposed to the sun, and the eye 
put in proper places* there were •successively seen all those 
reflections and refractions above mentioned. Whence it might 
be concluded, tliat a great nunibef of the like cylinders, ! 
although very small in comparison to that, being Ibund in the* 
air, and having the several postures that have been supposed, ? 
all the appearances of the parhelia and their circles must;! 
exactly follow. . . v 




• : ' ■■ I'-': 


J^oeperbnents ahoiti RespirdUon, by th^ Homurable Ros£]^T 

Boyle, „ . ....' 


Nature, having, as zoologists teach us, furnished ducks 
and other water-fowl with a peculiar structure' of some 
vessels about the heart* to enable them,' when they have! 
occasion to dive, to forbe^ar for a wjUile respiring under water 
without prejudice, I thought it worth the trial* whether stich 
birds would much better than other animals endure the 
absence of the air in our exhausted receiver* » 

We put a full grown duck info a receiver, of which she 
filled a third part or somewhat more, but was. not able to 
stand in an easy-pOBture in it j then pumping out the air, 
though she seemed at first to continue weU somewhat 
longer than a hen* in her con«^ done; yet 

within the space of one n^ she appeared much disc^jp*"^’ 
posed, and between tlmt and the second minute, her str&if* 
gling and convulsive motions increased sp^njhch, that her' 
head ^Bp;banging cafejessly down, she be just at 

the point of death; f frpm which we pres^hflysrp^Ued her by 
letting ia the air jMiJon her.; ^ 




' ' •••if 
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^ Ilavihg HuckUng/tKat w^i9 yet 

vey^d her iSto-^he same receiver ^Kiireitt t^ had 

beeri ihciuded,; and ^bserred, that,' though for a while she 
“^'^eared net Wiuch'di^^ whilst the air^^ 

df th4 gta^, yet befbj^^e first raihute‘#al ifuite^^t^^ 


out 

she |ave ipanifesltoken^ much' disord#ldi ai^d the 
operation heing. cbntihuCTPI^hile i(higer, sh& j^rew lb much 
worse, that several conyulsivC. motions Which'' she Yelh into 
before a second minute was expired, obliged its to let in the 
air upon her, whereby she quickly recov'erbd^ ' ■ ' ’ 

Considering that.vipers are animals enddWed with. lungs, 
(tliough of a different Structure from those, of men, dogs; 
cats, birds, &c.) and that their blood is actually cold, I thoumt 
it might,'upon both those accounts, be very well worth 
trying what effect the withdrawing and absence of the air 
would have upon jjtnimols so constituted. “ 

We included a viper in a small receiver, and as we drew 
out the air, she began to swell, and afforded uS theSc j^heno- 
mena 1. .It was a good while after We had left jpumpingj, 
ere the viper began to sv^elt so much as to be forced to ga|ie, 
which afterwards she did—2. That! ilie continued, by our 
estimate, above 2^ hours in the exhausted receiver Without 
giving clear proof of her being killed. - 3.; That after she was 
ohee so swelled, as to be Compelled to open her jaws, she 
appeared slender and flarik again, and yet very s6bn ’'iifter ap¬ 
peared swelled again, and had her jaws disjoined os before. 

We took a viper; and including her in the largest sort of 
small received. We emptied the« glass very carefoily, and the 
v^ moved up and down within, as if to seek for air, and 
after a while toamed a little at the tobuth, and left some of 
the foam sticking to the inside of the glass; her body swelleii 
net considerably, and her neck less* till a considerable time 
after We had left pumping; but afterwards the body and 
neCk^^greW prodigiously tumid, and U blister appeared upon 
the ^ck. An hour and a half after the exhadstlim of the 

receiver; thedistendefoV^etgltvemanifoSrsignsof life; but 

we Observed none afterwards. ■ * 

■fibers, .1 shajl bd^ ;obe;^:m^^ 

, spaxe. Ww®ciu^^ 

M, t^etlier with a gaugeKim aJ'ptetlf pprl^‘^^ 

tch being exhausted and Well seeUred agai^ 
of the air, was laid aside'in a qUiet plM,%here iiTeontittued 
?^»ftbra lO br 11 o^lbck ;in tlfo forenoon tift abimt ninu^ 
nexi-motning; ahdTh^ ray bceasions eallliig me abroad, I 
looked Upon the fnakel^hicb though Ifo deemed to be dead. 


,To these experiment 
upon an o) ‘ 
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and 
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iftldtn^^lCl^oss. a? xoiM^nieni^^i^laitiee^ 
c%bav4id^Aa ^ahort,. ti^:.|^^ifes t-liHiM „Jbe 
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ii^ and oi 

him again till 
t i(rhich#me he was 
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gap^^exqeedihgly: wide, as if'thdy had ibeen stretched open^ - 
by,;spmeveXthth^^yioieneeT-: : 

■ij3^e samCcbbsidenitions^^W^ indue^^ ta^ to ra^e trials v# 
iipph vjpers, invited me also to«make severatitipon hrop, 

.,J^e thok a large' lusty frog, and ^having included her inv-a ^ 
sm^ receivei^ we drew out the airy aM JeftM lmr ^^rot yery 
much swelled, and able to move her throat from tinie to tijpei, 
tliough not so fast «s. when she freely breathed hefore the 
e|^Wdfr^*ef She continued alive about two hours, 

th^y^e toaky ®otiee^jiiy^#raetiroes from the onejji ||| 

reeewer. tokuMhe swelled more thah|; t 

bef<»ri^?aad.;fri[d:i||^^ by nhyll^tion of :,hi^ythroat 

thorax to efl^rciae respiration; bu was not yei^c 

nnijch swehed, nor her tno^ ihreed open. After ^le he^ j 
remained tljece .somewhat above three hours, perceiving no^^; ^ ^ 
sigh eif. life in her, we let in tlm air upon her, atwhich the . 
turnid ahruek vety muchy but seeijied not toi hayeany ^ 
other jdiange wroughtife and thQi^iiwe took her out 

the receiver^ yet ;;in the free air Itseifr she continued to ap^ 
pearance dead* J^verfheles^to socifrie .wtmojat of. frienex» 
periroept, having caused; l^^to -be^W 5 

garden ,afr pight^^ t)Ns. ’ 

aliye,.agh^n»\y,:„;yx^y-,;v ,. 

^We t(K)k a snaall ‘ 

small portable receivoi^ licg^ tp pump opt air. ^ 
she was; enan^ y^aa conaider^y 

\^drawn, shepppeared very n»#h frkquieted, le^g 
sfethnes afr^4n;pdd:iiiimi^ mtha ' ^ 

uiieasy prfeo% hut n# ao, w fr»at aftet^ 
was enwd, ahW«J,i^ceiveiy^^^ froR was perfectly 
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It ipg^lt^ 4fi)|Ujt v^ jia 


nngTC 

leti 
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Hit m m ii|it^in& tli)^iSM>r« 

q^»iit 4 y attli8t»q<^ josiiil^ 

:>th% lifuora,ps-eiqi^qjrjljllit thei^ 

.^minon of l|»Bro, water., An 4 r tharcs^n^ t^Uj^ 
diffi^it (if at lUl po^hle) to detgniune t]^ ^ 

i«r; tijdi lurlsarm^f^ witi> any kind of 
drcUrostOTceSi ipakbg it autnoct, tp y^yifiiy 
inake the. best-estiinatp^r easjfy could, where,noheat J^t 
>| knpw qfbas been hitherto made by apy man, l^cpnsi^lp^ 
that it raight afford us some light, if we discpyered 
what prhpojtipn a# to bulk; tlie pir latent in a qiabtity of 
water would have to the Uquor it came |ron% when ki|jtial 
j)articIes*should be ga^imd toge^r 

ait, numerous bobbins-difcip^^ 
selves, amending nimbly to, the upper |«rt ,of the , 
they made 4. kind, of||oth or main, .^hik donil, 
was suffered to rest a whpe, to giye;the aerial 
in the water time to separate,themselyes fud ,,ennerge§w|uch 






sibides of pupping ^d losti^ lastei ^.geonsM^iKtbio^ 

till 4t Jengm the pubWes began to 4*4 

weary of waiting any longer f aoenV after 

jfir^was let into the receiver, and it r mmear^ iSbtoewbat 

inumtOde of Bubblea as had escaned obt effhe water.^ 
imb by attentively wmparing ^e p|k^5WbO^ 

^4® .^eter rested at lirst f ith tba|.wiiere it ftow 

di^^bce to amount to above .4 htdr’sIbreadlHij;*^ 

op®fbtor:io,ft^ 

iw hi^parL he (^uid 4ny difepif^t 

paving bad irpquent occ^stjoni to,, obsgrvf hoW 
those animals, whoso bio<^d3» ac^dafty440%; 00^ e^ 
oi4vamum;4nf that prep ibpst a^4a,^ 



-'mractised^^thet., tp; m0e'i«4iin«^ 
^;Smtb^4lso'^^ut;-lthStt^ yeiiijithuv ’'> ..M-' 


to,.- 




veni^t 

forni} ana obaervedt thai!at't3^S'1B^^^ <^ittC!ti£(b 
^4ar*^r-5i6f3tt 

'ItilEbe'^tdi df tli»?-ivi8td^i' add'tbou^^affid’l^ 


buaVdd Within ah h<wiSr #itltld 

iUI ^dtidnlc^; 1^ Itoating n%ter v wbwe^ 

pjpeh^ thd‘'^<^ Oj^n which tbe^'ah^ i^^ 
ilrbi^t all of thdtn ti^esehtly sunk to M bo^ditit bdt lidtir^ 
thcih ^acovefeth^' ■^^„-■''■ '-' ;■ ■ 

We tdok fivie 6r six caterplHara of the iiawie sort V 
eobid not telh td %hat' ul tiihkte anecies the'^’wiilers about 
injsecta reffe^d' them. These being put ^ sejieui^ 

re^ivcf df-if fmodeaa^^ 4he aif drawblliiniiy ^ 

thetB^ and'carefully kept fmm return^: But ntjtvKthstatid- 
in^ tbit’depritfition of I fbunil • dt|p», about ab ^hdiir (adHteti 
moving to and frd in the reciMVet; imd eVen above two h6ii« 
afket^that; Teoidd, by abaking the vessel, ekeite in them 
aoihe motidni^ tlmt I did not suspect to he convttlsivei But 
looking upon them again' some time Wfbfe X'WaO to ^ 
bed,'dbout 10 bourn after Uiey wei^ fimt included, tbO^ 
seemed to be quite <lead, "and though the air Whs forthwith 
restored to themv they continued to appear So^ tin I %ent to 
bed^ yet I thought*^ tb try^wliother 
lehpHv recoV#?them||llibi® 1^ % the 

ip^ver, r Iblufid the «ext#g^ that fee if not fbm 

Were-peif^tiy redov^ 

- W^ciosed up divers oid^^ files, and u l^^oe w^t all 
Whl^, Wbetf the «it Was ife WdthdfeU,:^^^^ 
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of the air the mites were seen to move up and down in it, 
yet within a few minutes after the receiver was aj)plied to 
the engine, I could disceni in tJiem no life at all, nor vi^as 
any perceived by some younger eyes 4han mine, whereunto 
I exp’osed them. Nay, by the help of a double convex glass 
(that was so set in a frame as to serve me as a microscope on 
such occasions) I was not able to see any of them stir up and 
down. 


The Manner of Spiders projecting (heir Thrcmls. Commum~ 

rated by Mr, Jo na Ba \. 

I HAVE seen spiders shoot their webs three yards long 
Irefore they begin to sail ; and then they will, as it were, fly 
away incredibly swift; which plienomenon somewhat puzzles 
me, as tlw air sCildorn moves a quarter‘so fust as they seem 
to fly. In general they project their threads single, without 
dividing or forking at all* to he seen in them: sometimes 
they shoot the thread mpward, and will mount up with it in 
a line almo.st perpendiciftir; and at other times, they project 
it parallel to the horizon •, as you may often see by their 
threads that run from one tree to another, and likewise in 
chambers from one wall to another. I confess tliis observ¬ 
ation at first made me think tliat they could fly, because I 
could not conceive l)o;v a ihrea-d yamld he drawn so parallel 
to the horizon between two walls or trees, as above men¬ 
tioned, unless the spider flew through the air in a straight line. 

• They often fasten thejr tlireads in several places to the 
things they creep over : the manner i^' hy beating their tails 
against them as they creep along. By this fVe([uent beating 
in of their thread among the asperitii s of tiie place where 
they creep, they^eilher secure it against the wind, that it be 
i>ot easily blown UAcay, or else, wliiie they bang bj' it, if one 
stick breaks anotiier holds fast: so that thev do not fall to 

^ V 

the ground 


Ap Account hy Dr. Erasmus BAnrnours, on a CrysUilrlike 
licdT/, sent to him from Iceland. 

' The inhabitants of Iceland and our own nicrcnunts .nform 
us, that this kind of crystal is found in divers places Of that 
country ; but chiefly dug out of a very high mountain, not 
far from the bay of Koerfiord.w'hich lies in 65 degrees latitude. 
Tiiat the mouubiin Jias its whole outside made up of this 
substance, without a necessity of digging deep for ij. That 
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it is cut put by iron tools, in tlie sij^- of a cubic fboi, or 
more; ami that out of its cornerif there is sometimes found 
grown a harder matter capable of cutting glass, of a %ure 
tlilferent from that of the whole mass, and approaching to 
that of diamonds. 

file whole body is rather clear than bright, of the colour 
of limpid water ; but that colour, whpn it has been immersexi 
in water and dried again, becomes dull. Hence it is, that in 
its native place the upjier surface is darkish; because of the 
rains and snows fiillen upon it. Sometimes there appear 
also some redections of coloifrs, as in the rainbow. 'J"iie 
angles arc not pointed alike, all the dat sides being obliquely 
inclined to one another. The op])o.site plains are parallel. 

In this er 3 ^stallinc prism, two of the [ilain angles are a!n ays 
acute, and the two other obtuse; and never'an^' of them is 
eijual to. the collateral angles of ihe inclinations. 

'file objects seen tlirough it appear sometimes, and in 
certain positions of the prism, double: where h is to he 
noted, that the distance between tiPtvvo images is greater 
or less, according to the dilferent size of the prism, so that 
in thinner pieces this difference of the double image almost 
vanishes. 


'I'he object appearing double, both images appear with a 
fainter colour, and sometimes one part »f the same species is 
obscurer than the other. 

To an attentive eye, one of these images will ajjpear 
higher than the other. 

In a certain position the image of an object, .seen through 
tliis body, appears but single, as through any other trans- 
{)arent body. 

We have also found a positipn wherein the object appear* 
sixfold. 

*lf an}' of the obtuse angles of this prism be divided into 
two equal parts by a line, and the visual rays pass from the 
eye to the object through that line, or its parallel, both images 
will meet in that line, or in another parallel to it. 

Whereas objects, seen through diaphanous bodies, are, 
wont to remain constantly in the same place, in what manner 
soever the transparent body be moved, nor the image on the 
surface move except the object be moved; we have observed 
licre, that one of the images is movable, the other remaining 
fixed; altliough there he a way also to make the fixed image 
movable, and the movable fixed in the same crystal; and 
another, to make both movable. 

The movable imasre does not move at random, but alwavs 
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about the fixed, wliich while it turns about, it never der 
a perfect circle, but in on*e case. 


scribes 


Of the Abundance of Wood found under Ground in Lincoln- 

$hire. 

That fenny tract, ctlled the Isle of Axholnie, lying part 
in Lincolnshire and part in Yorkshire, and extending a con¬ 
siderable way, has anciently been a woody country,4is appears 
by the abundance of oak, fir, and other trees, frequent!/ 
found in the moor, whereof fome oaks are five yards irj coni- 
pass ancj sixteen yards long ; others smaller and longer, with 
good qiiantities of acorns near them, lying somewhat above 
three feet iri depth, and near their roots, wdiich do still stand 
as they grew, vix. in firm earth below* the moor. The firs 
lie a foot or 18 inches deeper, more in number than the oak, 
and many of them 30 yards long; one of them being, not 
many yearS^ since, tal^^up of 86 yards long besides the top, 
lying alstv near the nTOt, which stood likewise as it grew, 
having been burnt and not cut down as the oak had been 
also. The number of these trees is reported by Mr. Dugdale, 
in his book on draining the Fens in England, to be so great, 
that the inhabitants have, lor divers years last past, taken up 

many cart loads in tf year. * , 

Of the original overfiowing of this woody level no account 
is given. Even Mr, Dugdale only says, that the depth 
the moor evinces that it has been so for divers hundreds ot 
years, since that could not grow to the thickness it is of in a 
few ages. I'he cause thereof he comrludes to have been the 
muddiness of the constant tides, which, flowing up the 
Humber into the Trent, left in tine so much filth, as to 
obstruct the currents of the Idle, Done, and other rivers, 
whhrh thence flowed back, and overwhelmed that flat country. 


Of the Stone Quarry near Maestricht. 

‘ TiiknE is an excellent quarry, within cannon-shot of 
Maestricht, on the very brink of the river Maese, lying in a 
hill, where there are about 25 fathoms of rock and earth 
over head; the length of the hill being of some miles, ex¬ 
tending along the river towards Liego; and near Maestricht 
having in breadth some half or three quarters of a mile, but 
more fartlier off. • This quarry has one entry towards the 
river, where carts can pass with great ease, and unload the 
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parallel to the horizon or level, and elevated but very litt'.l* 

above the river. , 

This quarry, which has almost undermined the whole hill, 
affords one of the most .surprising prospects, when lighted 
with many torches, that one can imagine. For there are 
thou-sands of s(|uare pillars in large level walks, and those 
almost every where above 20, and.in some places many more 
feef high, and all wrought with so' much neatness and regu¬ 
larity, that one would think it had been made rather with 
curious vvorkman.ship for an under-ground palace, than that 
those pillars and galleries we.vo made by qnarriers, that did 
it only for getting stone to build above ground. 

This quarry serves the people, that live thevealwut, for n 
kind of impregnable retreat, when armies march that way. 
For bei>ig ucquainttid with all the ways in it, they carry into 
it whatsoever they would have safe, as well their hor.se.s and 
cattle, as their movable furnituro, till the danger be over; 
there being so juuch room, that 40,000 people, may shelter 
tliemselves m it. 



Mathematical Principles of Lights Colours^ the Rahibow, S^c. 

By F. M. G/umaldi of Bologna. 

Father Gkimaldi first noticed the .spots in tne sun, and 
gave to those in the moon names tliat are still in use, tie- 
nominating them after tire most eminent astronomers and 
philosopher.^. He made numerous experiments in optics, 
and some discoveries, which were afterwards confirmed ai)d 
extended by Newton. Grimaldi discovered the circumstance 
of the lengthening of the solar image, by a ray of light let in 
through a small hole, and refracted through a glass prism. 
He taught also that the rays are of different colours, and that 
opaque objects have no ailour but what they receive from 
the rays of light. He discovered that property of the rays 
by which, when they pass near the edge of certain objects, 
though without touching, they are inflected or bent IVom 
their direct course, an effect ^vhich lie termed the difiVaction 
of light, and which Newton afterwards called inflection. 

Further, he discourses of colours, and considers how light 
is changed Into colour, sometimes by reflection alone, somc- 
tinies by refraction alone, sometimes without either and 
without the change of the medium, viz. by diffraction. lie 
explains, also, bow light, by the sole intrinsicmodification 
of itself, pa.sses sometimes into a colour that is commonly 
called apparent; where he explains, that tlie reason why 
liirlit nasses into an apparent colour, is not some determinate 
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angle at wlucli the rays amongst themselves are inchned, 
but that tluit colour is produced by the iateutiou and density 
of light. ' ■ 

Ho teaches, also, (liat to die vision of things'permanently 
coloured, there, are not required any intentional species 
transmitted from them, and contradistinet from light; but 
that the light which is diilused or at least reflected from 
things coloured is suliietent; yet with such a modincatioh as 
is to be found in light apparently coloured, on which oceasien 
many particulars are delivered concerning reflex vision, witJi 
an explication of that qua:re, bow the place of tlie .thing seen 
is perceived, Ac. 

To alU.vhich is added, that t!ie raodilieation of light, by 
which it is hckth permanently, and (so to speak) apparently 
colonre(l, or nuidc sensil}!e under tlie repaesentation of colour, 
may not iniprolialily be said to be a determinate and most 
finely furrowed undulatioiv of the same, and a kind of t>'e- 
mulous diilusion, witli a certain very subtle floating, whereby 
Jt does, in a peculiar of application, ali'ect the organ of 
vision; wlnTh is illustrated ami confirmed by wbut is by 
pliiJosophcrs taught o/’sound and hearing. Upon which it is 
inferred, tiiat colours are not any thing permanent in visible 
things, not of themselves lucid, wiien they arc not illuminated; 


but that they are the, light itsejf, under, some peculiar modi¬ 
fication made ■-.(msihle by tlie sigliV, 


In a large discourse of' the rainbow, its colours and their 
0 );der, its circular figure, the concentric form ol rainbows, Ac. 
he concludes, that a rainbow, both primary and secondary, is 
generated from tlie solar rays, reflected and refracted by the 
drops of a falling cloud, so that the primary is repre.sentetl 
by the I’ays that are once redected within (liose drops; but 
the secondary, by the rays twice reflected, and winch after a 
double^ relracfion in both ea.sc.s pass to tlie eye, placed ui the 
axis of tiu: rainbow. 


w 

Jl Lctft’r of Isj.ic A ^ 'r77;.v to the Secrctar^y contenni/t^ 
his New Theon/ nf Liuht and Colours^ 

I < 

Sir,.—- lo perform my late promise to you, I shail without 
furtlier ceremony aca/uai.'it you, that in the beginning of the 
year lb iG I procured a triangular glass prism, to try there¬ 
with the celebrated phenomena of colours. For that purpose 
having darkened my chamber, and made a small hole in my 
window shuts, to let-in a convenient quantity of tlie sun s 
light, 1 placed my prism at his entrance, that it might be 
therebv refracted to the onno<jirp w.ill. 
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Comparing the length of this coloured spectrum with lU 
hieadth, I found it about five times greater; a disproportion 
so extravagant, that it excited we to a move than ordinary 
curiosity of examining from whence it might proceed. 1 
could scarce think, that the various tliickness of the glass, or 
the termination with shadow or darkness, could have any 
influence on light to produce such ap effect; yet I thought it 
not amiss, first to examine those circunistances, and so tried 
what would happen by transmitting light through parts of 
the glass of divers thicknesses, or through holes in the 
window of divers sizes, or by» setting the prism without, so 
that the light might pass through it, ami be refracted before 
it was terminated by the hole; but 1 found none* of those 
circumstances material. The fashion of the colours was in 

all these cases the shme. 

1 then proceeded to examine more critically, what might 

be effected by the difference of the incidence of rays coming 
from divers parts of the sun; and to that end measured the 
several lines and angles belonging tef the image. Jts distance 
from the hole or prism was ‘22 feet; its utmost length 
inches; its breadth 2^; the diameter of the hole 1 of an inch; 
the angle, which the rays, tending towards the miialle of tie 
image, made with those lines in which they would have pro¬ 
ceeded without refraction, was 41° oTV. And the verUcal 
amde of the prism, 1^2'. Also the refractions on both 
sides tiie prism, that is, of the incident and emergent rays, 
weri^ as near as 1 could make them erpial, and conseijnenfely 
nbont 54° 4'. And the rays fell perpendicularly upon the 
wall. Now subducting the* diameter of the hole from the 
lemUh and breadth of the image, there remains 13 inches the 
length, ami 2?, the breadth, comprehended by those rays 
vv'hich passed through the centre of the said hole, and cop- 
sequently the angle of the hole, which that breadth subtomlet, 
was about 31', answerable to the sun’s diameter; but the 
angle which its length subtended wps more than five such 

diameters, namely, 2° 49'. , i • i 

1 took two boards, and placed one of them closp behipd 

'the prism at the window, so that the light might pass through 

a small hole, made in it for the purpose, and fall on the other 

board, which I placed at about 12 feet distance, having fust 

made a small hole*) it also, for some of that incident light to 

pass through. Them I placed another prism behind this 

second board, so tliat the light, traject^ed through both the 

boards, might pass through that also, and be again refracted 

ht.fnrt‘ it arrived at the wall. This done, I took the first 
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prism iu my hand, and turned it to and fro slowly about Its 
axis, so much as to make the st?veral parts oi the image, 
on the second board, successively pass through the hole in it, 
that 1* miglit observe to wltat places on the wall the second^ 
prism would refract them. And 1 suw', by the variation of 
those places, that the light tending to that end of the image, 
towards vvdiicli tlie rciVac^ion of the first prisni was made, did 
in the second }>ristn suifer a refraction considerably greater 
than the light tending to the ether end. And so the true 
cause of the lec.gth of that image was detected to be no 
other than that light consists f^fA'ays differently refrangible, 
which, witliout any resj>ect to a difference iu their incidence, 
were, acctTrding to their degrees of refrangibility, transmitted 
towards diver.'T parts of the wall. 

Light, rJureiorc. is not similar, or liofnogoneal, but con* 
sists of uiffonn rays, some of which are more refrangible than 
others: so tliat of tliosc, ’ivluch are alike incident on tho 
same nieditns, some sliali be more reiracted than others, and 
that not by^aiiy virtue of the glass, or other external cause, 
hut from a pre<iisj)()sitioa, nhich every particular ray has to 
suffer a particidar degree of ref raction. 

As the rays of liglit differ in degrees of refrangibility, so 
they also differ in their disj)osition to exhibit tliis or that 
particular colour. Ckdours are. not <|uaiifieations of light, 
derived from refractions, or reflections of natural bodies (as 
it is generally believed), but original and connate properties, 
which in divei's rays are diverse. fSonie rays arc disposed to 
exliibit a red uolour, and no otlier; soaie a yellow, and no 
other ; some a green, and no otlier ; and so of tlie rest. Nor 
are tliere only rays proper and particular to the more emi¬ 
nent colofirs, but even to aW their intermediate gradations. 

. There are two sorts of colours; tlie one original audi 
simple, the other compomuied of these. 'I'iie original.or 
primary colours are red, yellow', grctsi, blue, and a violet- 
purple, together with o/ange, indigo, and an indelinitp variety 
of intermediate gradations. 

,Hut the most surprising and wonderful composition was 
that of whiteness. There is no one sort of rays which alone' 
can exliibit this. It is ever c.')mpounded, and to its com¬ 
position are regnisite all the aforesaid primary colours, mixed 
in a due proportion. I have often \vitl#4idmiration beheld, 
that all the colours of the prism being, made to converge, and 
thereby to be again ydxed as tliey were in the light before,it 
was incident upon the prism, reproduced light, entiri^ly and 

nerfcetlv wliitc. and rmf at ,'ill sctisildv iliffpriiur fiwni a flivf'rt 
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light oi’ the sun, unless «hc>n the glasses I used were not 
sjjjjj^iciontly cleuvlor then they would a little incliuc it to 

their colout 

Why the colours of the rainbow appear in falling drops of 
rain, i’s also from hence evident. For, those drops which 
refract the rays disposed to appear purple, in greatest quantity 
to the spectator’s eye, refract the rays of other sorts so much 
less, as to make them puss beside it; and such are the drops 
on the inside of the primary I>ow, and on the outside ot the 
secondary or exterior one. Fo tliose drops, which refract in 
greatest plenty the rays api to ajipear red, towards the 
spectator’s eye, refract those of other sorts so mueli more, as 
to make them pass beside it; and such are the diMjis on the 
exterior part of tlie primary, and interior part of the se¬ 
condary, bow. • ' , T 1 11 

I might add more instances of this nature; but I sliall con¬ 
clude with this general one, that* the colours ot all natural 
bodies have no other origin than this, that tliey pre variously 
qualified to reflect one sort of light in greater ^plenty tlian 
anotlier. And this 1 luive experimented in a dark |•oonl, by 
illuminating tliose bodies with uncompainulcd light ol divers 
colours. For, by tluit means, any body may be made to ap¬ 
pear of any colour. ’Fiiey iiave tiiere no appropriate colour, 
l)Ut e^ er uiijiear of the colour ol’ the, light cast upon them, 
but yet With this dilferencc, that they are most brisk and 
vivid in the light of their own day-light colour. 


Account of the lioUdion of a large permanent Spot in the P’ met 
Jupiter., obseivcd hg Signor (J.isstsi. 

Among the spots of Jujiitcr, there is none so sensime as 
one that is situatetl between the two belts, which in the di;jk 
of .lupiter are usually seen extended from east to west; the 
largest of wliich is between the centre and the iiorthern hmb, 
and the narrowest is beyond the centce towards the southern 
limb. This spot is alwavs adhering to the southern belt, Jts 
diameter is about the tenth jiartof that of Jupiter; aad at t^e 
time that its centre is nearest to that of Jupiter, it ,is distant 
from it about tlie third part of the semidiameter of tiiut 

^ Signor Cassini, after he had made many^observations of 
this spot during the summer of the year found that the 

period of its apparent revolution is nine hours and 5b niinutes. 
By the calculation he made in six years, it is found to have 
Ml r.'v^nect of the earth, at least revehitions, each 
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of nine hours, 55 minutes, 58 secoiuls, compensating one re¬ 
volution by another, uud i^t most 5295 revolutions of ni|p; 
hours,,55 minutes, 51 seconds; forasmuch as he was assured 
of the preciseness of one mean revolution to one eighth of a 
minute, which will be verilied by future observations. 


Some Observations about ^hinino Flesh, made by Mr .Boyle. 


Mu. Boyle observeo a neck of veal to shine in as many as 
20 places, though not all alikV;, as rotten wood or stinking 
fish do. When all these lucid parts were surveyed at once, 
they made a very splenditl show , so that applying a printed 
paper to some of the more luminous spots, he could plainly 
read divers letters of tlie title. But notwithstanding the 


vividness of this light, it did not yield the least degree ot heat 
to the touch; and apjilyihg to the most shining place., a 
scaled weath'er-glass, the tinged spirit of wine was not- ob¬ 
served to be sensibly affected; and notwithstanding the 
great number of lucid parts, not the least degree of stench 
was perceivable to infer any putrefaction. 

One of the luminous pin ts, which proved to be a tender 
bone, and of the thickness of a half-crown piece, appeared to 
shine on both sides, tihnigh not epuaily ; and the part of the 
bone whence this had been cut off, was seen to shine, but 


not near so vividly as the part taken off did before. It 
yielded no luminous juice, or moist substance, as the tails of 
glow-worms dO: upon compressing a piece of the luminous 
flesh between two pieces of glass, its light was not exUn- 
guished ; and putting a luminous piece into a crystalline 
pliiul, and pouring on it a little pure spirit of wine, and 
shaking them together, in about a (juai ter of an liour or less, 
the light w as vanished. But w ater could not so easily destroy 
this light; for putting one of the pieces into a clilna cup, 
almost full of cold w'iitcr, the light did not only appear 
through that li([uor, but above an hour afVer it was vigorous 
chough‘not to he eclipsed by being looked on at no great dis¬ 
tant e from a burning candle. On conveying one of the larger 
luminous pieces into a snmll receiver, the pump was plied in 
the dark, and on the gradual removal of the air, there was 
perceived a gradual diminution of the k'ght, though it never 
quite disappeared, as the light of rotten wood and glow-worms 
w ere observed to tlcf; hut by the hasty increase of light, that 
disclosed itself in the veal upon admitting the air into the 
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exhausted receiver, it appeared that the decrement, though 
b*Jt slowly made, had been considerable. 

A luminous piece of it included in a phial, after threp days 
shone as vigorously as ever : the fourth day its light was also 
conspicuous, so that it could be seen even in tlie day-time, in 
a dark corner of the room ; but before the ensuing night the 
light began to decay, and the offensive smell to grow some- 
wiiat strong; which seems to argue, that the disposition, by 
w’hich the veal became luminous, may very well consist, both 
with its being, and not being, in a state of putrefaction, and, 
consequently, is not likely 1051)6 derived from the one or the 
other. 


ObstTvations cni the Nature of Snow. liy Dr. C^ew. — 

Ik Aristotle and Descaftes, Sec' who have written of me¬ 
teors, and amongst them of snow, have not yei given a full 
account of it, it will not be needless to enquire lyrther of it. 
He that will do this, will do it host, not by the pursuit of his 
fancy in a chair, but with his eyes abroad ; where if we use 
them well fixed, and witii caution, and this in a thin, calm, 
and still, snow, we may by degrees observe, 1st, with 
M. Descartes and Mr, Hoqk,* that man^r' parts of snow are of 
a regular figure; for the most part, as it were, so many little 
rowels or stars of six points; being perfect and transparent 
ice, as any we see on a pool or vessel of water. On each bf 
these s'x points are set other collateral points, asd those always 
at the same angles as are the main points themselves. Next, 
»mong these irregular figures, thougli many of them are large 
and fair, yet from these taking our first item, many others, 
alike irregular, but much smaller, may likewise be discovered. 
Again, among these not only regular, but entire parts of 
snow, looking still more warily, we shall perceive that there 
are divers others, indeed irregular, yet chiefly the broken 
points, parcels, and fragments of the regular ones. 
tliat besides the broken parts, there are some othess whivh 
seem to have lost their regularity, not so much in being 
broken, as by various winds, first gently thawed, and tlien 

frozen into little irregular clumps again. 

From hence the tr,ue notion and external nature of snow 
seems to appear, viz. that not only some few parts of snow, 
but originally the whole body of it, or oU snowy cloud, is an 
infinite mass of icicles regularly figured ; that is, a cloud or 
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vapours being gathered into drops, the said drops forthwith 
descend; on' which desceiit, meeting with a sort freezing 
windj^or at least passing through a colder region of air, each 
drop is immediately Irozen into an icicle, shooting itself forth 
into several points on each hand outward from its centre, 
but still continuing their descent, and meeting ■with some 
sprinkling and intermi\'Ml gales of warmer air, or in their 
continual motion anti waltage to and fro touching upon each 
other, some are a little thawed, hlunlcd, frosted, clumpered, 
others broken, but the most clung iii several parcels together, 
W'hich we call flukes oi' snow. * 

It being known what snow is, we perceive why, though it 
seems to*be soft, yet it is truly hard, because true ice;, 
seeming only' to be soft, because on the first touch of the 
finger any of. its sbarj) edges or points, they instantly 
tbaW'; otherwise they would pierce our fingers like so many 
lancets. Why again, though snow be true ice, and so a ha-d 
and dei^se body, yet very light, because of the extreme 
thinness of, each icicle in comparison of its breadth. Also 
how it is white, not because hard, for there are many soft 
bodies wliite ; but because consisting of parts all of them 
singly transpaient, hut being mixed together appear white, 
as tile parts of Iroth, glass, ice, and other transparent bodies, 
whether soft or luird. t 

Thus much for the external nature of snow; let us next a 
little enquire into its essential nature. Now if we would 
make a judgment of this, 1 think we may best do it by con¬ 
sidering what the general figure. of snow' is, and coniparing 
the same \vith such regular figures as we see in divers other 
bodies. As for the figure of snow, it is generally one, viz. 
that which is above describetl: rarely of difierent ones, 
which may he reduced cliiefiy to two generals, circulars and 
hexagonals, either simple or compounded together. More 
rarely, either to be seen of more than six points; but if so, , 
■ then not of 8 or If), huj 12. Or in single shoots, as so many 
short slender cylimlers, like those of nitre. Or by one of 
tljiese shoots, as tlie axle-tree, and touching upon the centre 
of a pair of pointed icicles, joined together as the two wheels. 
Or the same hexagonal figure, and of the same usual breadtli, 
but continued in thickness or profundity. 
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Sonic OhMtHilions made hj a J\lia'oscope, tonfnved by 
M. LRun’E^'iwEK, in Holland. 

The ttiould upon skin, flesh, or other things, has been ■ 
by some represented to be shot out in the form of the stalks 
ot’vegetables, so as tliat some ot those stalks appeared with 
round knobs at the end, some with blpssom-like leaves. But 
I observe that such mould shoots up livst with a straight 
transparent stalk, in which stalk is driven up a globous sub¬ 
stance, which for the most part places itself at the top ot the 
stalk, and is followed by anotheV globule, driving out the first 
either sideways or at the top; and tluit is succeeded by a 
third and more such globules ; all which make up ai last one 
grr*at knob on the stalk, a hundred times thidlicr than the 
stalk itself. And thfs knob indeed consists of nothing dse 
(ban of many small roundish knobs, which being multiplied, 
the large knob begins to Iturst asiftuler, and then represents 
a kind of blossoms with leaves. . » 

Tile sting of a bee I find of a different for^ than has 
been described by others. I have observed in it two other 
Stings, that are lodged within the thickness of tlie first sting, 
each having its peculiar sheath. 

Further, I observe, on the head of a bee before, two 
artus or limbs with teeth, \vhich I call* scrapers, conceiving 
them to be the organs with which the bee scrapes the waxy 
substance froiu the plant. Besides, I find tvto oiher limbs, 
each having two joints, whicli I call arms, with which I 
believe this insect performs its work and makce the combs, 
'fhere is also a little body which I call the wiper, bcinj^ 
rougli, and exceeding the other limbs ni thickness and length,' 
by which I am apt to believe the bee wipes the honey sub¬ 
stance from the plant. Ail which five limbs the bee, wher> 
at work, lays ih a envious manner close under her head, m 

very good order. 

As to the eye of the bee, which >1 hove taken out of 
tlie head, exposing its innermost part to the microscope, I 
find, that the bee receives her light just with the same ahodow 
as we see the lioney-combs; whence I collect that the bee 
works not by art or knoAvlcdge, ln>t only after the pattern of 
tlie light received in the eye. 

In a louse 1 obsefwe, indeed, os others have done, a 
short tapering no.se with a hole in it, ont of which that insect, 
when it will draw food, thrusts its stingy* which, to my eyCf 
was at least five and twenty times less than one single hair 
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I3ut I find tbs head every ^^'here else very close|jpimttT»bout, 
and without an^' such suttires as some have represented it. 
The, skin of the head is rougli, reseinhling a skin that has 
many dents in it. In the two horns I find five joints^ otliers 
having marked but four. One claw of her loot is of tlie 
structure of that of an eagle, but the other of the same foot' 
stands out straight andris very small; and between these two 
claws there is a raised part or knob, the better to clasp and 
hold fast the hair. 

In the engraving fig. a shows * e 

part of the sting taken out orthe 
sheatli and drawn a little side¬ 
ways; wfience it is, that the crooks 
or barbs do not sliow so large 
nor sharp as indued they are. 

Fig. 6 represents the whole 
sting, taken out of the sheath, . 
and with il^ back, which is with¬ 
out barbs, turned to the eye. 

Tlie upper part of the sting is 
closed .round about, and hollow 
within, and the lower part is open. 

In fig. c both the stings are 
seen, as they lie together before, 
close against tlie sheath, yet is 
one of them a little higher than 
the other; and forasmuch as 
^ there is yefi^een a little of the sheath, here both the stings 
lii seem tp be one, furnished on both sides with barbs. 

Fig. c/. I3oth the stings in part out of their she'uth, yet one 
stands a little higher out of the case than the other. Thus 
•they are found to lie in their sheatli ^vhen they are at rest. 

As to the motion of these stings, I conceive it to be thus 
made: first the bee draws her sheath with its stiiigs out of 
the body, and endeavours to thrust it as far as she can into 
the body she would sting, together with one of the stings, 
Vrhich*at that time she draw.s out of the case ; which sting, 
when she is drawing back again, but it not being able by 
reason of the barbs to return, she pulls the sheatli and the 
other sting deeper into tlie body. Now it is that she uses 
her other sting, which she then thrusts also into the body as 
deep as she can, and then endeavours to pull that back also ; 
by which pulling •back she thrusts her sbCath and first sting 
yet deeper into the body ; and thi.s she continues so long 
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till she gets both the stings and the sheath, as far as to the* 
thick part of the sheath, into the bpdy. 


An Aftempt to prove t/ie Motion of the Enrth from Observ¬ 
ations made by Mobert Mook, 

The ingenious author of this atteVipt, having eousidcred 
with himself, that the grand controversy about the earth 
remains yet undetermined, and finding there was no better 
means left for human industry ^,o decide it but by observing, 
whether there be any sensible parallax of the earth’s orbit 
among the fixed stars, did thereupon resolve toi employ 
himself in making some observations concerning so important 
a point in astronomy. His method, which he gives an ac¬ 
count of, is to observe, by the passing of sbme considerable 
star near the zenith of some place, .whether such a star does 
not at one time of the yeaepass nearer to the zeinth, and at 
another farther from it> 

Accordingly he affirms to have actually made four observ- 
o'tions; by which, he says, it is manifest, that there is a sen¬ 
sible parallax of the earth's orbit to the star in the dragon's 
head,. and consequently a confirmation of the Copernican 
system against the Ptolemaic^ and Tychonic. ^ At the end 
of the explication he menti^ms some tilings, which he looks 
upon as very remarkable, occurring in those observations; 
one of which was, that in the day-time, the sun shining very, 
clear, he oliserved tlie bright star in the dra|;on’s head to 
pass by the zenith as distinctly and clearly *63 it the sun had 
been set; which lie esteems to have been the fii'st that 
the stars were seen when the sun shone very bright; that 
tradition, of seeing the stfirs hi the day vrith the naked eye 
out of a deep well or mine, being by him judged a mere’ 
fiction, a thing he had deemed impossible. 

Lastly, he promises that he will explain to the curious a 
system of the worhl, differing in hiany-particulars from any 
yet known, but answering in ail things to the common rules 
of medKinical motions; which systbm he here declaVesyrf 
depend on three Suppositions: 1. That all celestial bodies 
whatsoever have an attraction ot* gravitating power towards 
their chvri Centres, whereby they attract, not only tlieir own 
parts, and keep themi from flying from them, as we may' 
observe the earth to do; but also all other celestial ^bodies 
that are within the sphere of their Uctivityi ‘2. That uU 
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^bodies whutsotjver, that are put into a direct and simple 
motion, will so continue »to,move forward in a straight line 
till they are by some other more effectual po\ycr deflected 
and'bent into a motion that describes some curve line. 
8. That these attractive powers are so much the more power¬ 
ful in operating, by how much the nearer the body acted on 
is to their own centres.^ ‘ 

Microscopical Observations made by M. hEUWESUOEK- — 

I HAVE observed by the microscope, that blood consists of 
small r('-und globules driven through a crystalline humidity 
or water. I have likewise observed some of the sweet milk 
of cows, and find that also to be made up of small transparent 
globules, carried 'in the same manner as in the blood through 
a clear liiiuor. 

I observ;ed the hair of an elk, and found it wholly to 
consist of conjoined globules, which by my microscope ap¬ 
peared so‘ manifestly to me, as if they could be handled ; 
and therefore having so clearly seen those globules, I assure 
myself, that the growth and increment of hair is made by the 
protrusion and driving on of globules. This hair of th® elk I 
find to be within njjuch hollow^er, than that of men or of 
other animals. ' ^ 

Again, I also observed a nail of my hand, and found it 
likew'ise to be made up of globules, not doubting but that it 
also grows from globules protruded. 

Ilaving formerly spoken of the louse, her sting, &c- I 
cannotishere omit to say something of what 1 have seen 
within that creature. 1 have several times put a hungry 
Jouse upon my hand, to observe her drawing blood from 
*tbence, and the subsequent motion of her liody, wbich was 
thus ; the louse liaving fixed her sting in the skin, and now 
drawing blood, the blood passes to tlie fore part of the head 
in a fine stream, and 'then it falls into a larger round place, 
which I take to be filled vvith air. This large room being, 
*as to Its fore part, filled about half full with Wood, then firo- 
pela its blood backward, and the air forward again : and this 
IB continued with great quickness, while the louse is drawing 
the blood: except that at times she stops a little, as if she 
were tired> .and recollects herself; *a motion like that, it 
seems, which is in the mouth of a sucking infant: from 
thence the blood passes in a fine stream into the midst of her 



^rICROoCOPICAL IMSCOVEHIES. 43 

head, that being also a large round place, where it has tlie 
same motion. Hence it passes in a subtile stream ta the 
breast, and thence into a gut, which goes to the hindmost 
part of thp body, and with a curvity bends a little upwards 
again. In the breast and gut the blood is, without intermission, 
moved tvith great force, and especially in the gut; and that 
with such strong beatings down\vai;ds, and with such a retro- 
course and contraction of the gut, that a curious eye cannot 
but admire the motion. 

Microscopical Observations concerning Blood, Milk, Bones 
and the Brain, Si'c, By M. Lkuh eshoek, 

Thk small red globules in the blood are heavier tnan the 
crystalline liquor‘in which they are carried; because, soon 
after the blood is let out of the veins, those globules 
gradually subside towards the bottom; and consisting of soft 
tluid corpuscles, many of which lie on one .another, they 
unite close together, by which conjunction the blood under 
its surface alters its colour, and becomes dark, red, or 
blackish. The red globules of the blood I reckon to be 
*25,000 times smaller than a grain of sand. 

m have observed the tooth of a cow, and found it made up 
of transparent globules,^hi,eh I can ^ee very perfectly. I'lie 
same 1 have observed iil ivory or elephants’teeth. And I 
have no doubt but that all white bones do consist of tranl* 
parent globules. I am of opinion, that all things which 
appear white to our eyes are made up pf nothing but 
transparent particles lying one upon another, such as snow, 
white paper, linen, white stones, white wood, scum, beaten 
glass, beaten rosin, sugar, salt, &c. 

The brains of a cow being viewed, I found the white sub¬ 
stance of it to be made up also of very fine globules. As to 
the marrow of the back-bone, I found that also to consist of 
very subtile globules. Having divers, times observed the 
flesh of a cow, I found it to consist of very slender filaments, 
lying by each other, as if woven into a film. I,have also 
viewed several filaments wliich were beset with globules. 
These I judged to be blood, and that, pricking our body with 
a pin without hitting a vein, the bloody globules issued from 
between these filaments; but this I leave to further consi- 
deratioui Mean titne I have with a pin’s point severed these 
filaments fVom one another, and found the single ones so fine, 
that any of them seemed’ to me 25 fimes thinner and finer 
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tJmn a hair. Having exposed them to my microscope, I saw, 
to niy wonder, that they were made up of very small con* 
joined globules, which iu smallness seemed to surpass all 
the refit. 

The uppermost skin of our body consists of round parts or 
small scales. And 1 fancy that the continual growth of this 
cuticula is made in this manner; that the humidity issues 
Ibrth from between all those round particles or scales lying 
close upon each other, and not through pores as- many have 
taught. Like a close and well twisted cable, upon which 
pouring continually some watery this water will pass through 
the wiiole cable, and oose out at the end; not passing 
through ahy pores, but making its way about aud between 
the liiainents of the cable, and so getting out beneath. And 
the courser or more consistent matter clettvcs to the body, 
and so makes the 'uppermost skin; which thus grows on 
from beneath, and is worn-off from above: and tlie mor-} 
transparent tljese particles are, the whiter is our sldn. A!)d 
the like manner of growing 1 have formerly said to take 
[)lace in plants, only with tiiis difference, that when the 
superficies of a moist globule, wliich is driven out of the 
plant, is become somewhat stiff, the moisture is then pro¬ 
pelled out of tlie upper end of the plant, and that by a J|h- 
tinual succession. Wl^ich kind, of^progress of growing I 
apprehend may in some manner be’ seen in the pith of wood, 

cork, in the pith of membranes, as also in the white of 
a main. 

I I'.ave often viewed the sweat cf men and horses, and 
found it consisted of a crystalline moisture, iu w4uch 1 saw 
many transparent globules moving with some odd larger 
parts, which I judged to be scalings off from the cuticula, 

I formerly announced, that I imagined 1 had seen hair 
as made up of united globules, and to have also observed 
elephants’ hair consist of the like. I pamiot omit now to 
communicate, that since then I have seen such globules, not 
only in human hair apd horse hair, but also fi-ecpiently in the, 
wool of sheep; and, further, that the root of the hair pulled! 
ouf of the eye-brows consists altogether of the like globules. 
Having pulled out of an elephant’s tail a black hair, aud cut 
transversely from it a tliin scale, I exposed it to njy micro¬ 
scope, which represented in the thick of that hair about a, 
hundred little specks, somewlmt whitish, find in each speck a 
black point, and in some few of those black points a little 
hole ; and tliis air consisted of united globules, which yet 1 
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tTiQUght I should have foutul larger in this thick liair of «o 
bulky a beast than indeed they were. 

I lately viewed some blood id which there was much of 
the crystalline liquor ; and going into the open air yi high 
wind I saw, to rny great delight, Continually, and without 
any other motion but that Or the wind, the red globules 
blown about, and as if each globule had yet a second motion, 
and that about its axis. >’ 

I have heretofore viewed the fat of sheep anrl cows, and 
showed to several of the curious, that it is made up of glo¬ 
bules joined togetlier, which appeared to my eye ns large as 
ordinary hail-stones. And I have lately observed, that each 
globule of fat consists of more than a thousand small glo¬ 
bules. Yet I am apt to believe, that those that’ have not 
seen the globules in blood, hair, bone, &c. will not satisfy 
themselves about seeing them in hit, because of their extra- 
onliiuiry minuteness. 


An Account givcM by Papin to show that the Rain and 

Snow Waters arc siijjicient to make Pouutains and Rivers 
run perpetually, 

^.ME persons'say, that a cubic inch of water yields, in 
21<li>urs running, I tf rmiids (the name of a hrench measure 
holding firfJ French pints),, others say it yields but 70 of that 
measure. But I have reason to believe that it yields 8;5 ot 
this measure ; and it is known that a vessel of eight cubic feet 
holds one niuid of water. 

This being supposed, it follows, that a vensel which con¬ 
tains 88 muids of water is .'iblo to furnish in 24- hours as 
much as W^itl make an inch of water run continually. So that, 
if a conservatory should hold 3878 muids of v'ater, it would 
furnish for a whole year a sufficient (juan^ity ta make an inoli 
of water rim constantly. And if it were ifl^ai'ge again, it 
would furnish two running, and so on in propor^n." Then 
for the measure of the rain and sno,w water, I have found 
that, taking the medium, wc have ID inches and lines in 

depth. / i* 

I have observed the river Seine, in its course from the 

source of it unto Ainay le Due, where a rivulet enters that 

.swells it. And this T shall bike for the subject of the exa- 

minatton l intend to make. — The course, then, of this river, 

from its spring to the said Ainay le Due,, is about tluve 

leagues long, and the sides of its course; extend themselves 

on the right and left about two leagues on each side, where 
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there are other little rivers that run another way: and since 
these rivulets require water to maintain them, as well as the 
Seine, I shall count but halt* that space of the sides, and say, 
that the place where the Seine passes, has, from its source 
to Ainay le Due, three miles long, and two miles broad. 

If a reservoir were made of this size, it would be six 
leagues square in surface, which being reduced to fathoms, 
it would, according to tlje measure above mentioned, make 
millions of tathouis in surface. In this conservatory 
imagine, that during a whole year, there has fallen rain to 
the height of 19 inches 2^ lines, as before said; this height 
of 19 inches and 2^ lines gives nearly 281 millions of muids 
of water. All this water thus collected, in the quantity .just 
now expressed, is that stock which is to serve to make the 
river run for a'whole year, from its source to the place before 
named, and which must also serve to supply other occasions 
and losses, such as are the feeding of trees, herbs, vapours, 
and extraordinary swellings of the river while it rains, and 
the deviation? of the water running another way. 

This river, then, sends away within its banks in a year no 
more than aliout 36;| millions of muids of water. But taking 
this quantity out of the 281 millions that are in the conserv¬ 
atory above described, there will remain yet above 188 mil¬ 
lions of muids, which amounts to almost five times as niimh, 
and which serves to fprnish for, the losses, diminutions, and 
other wastes, above noticed. So 'chat there needs but the 
sixth part of the rain and snow water that falls in a year, to 
make a river run continually through the whole year. 

<. .- . . .- .-.- ■ - 

Restoration of Animal Life, By Br. Pkchlin, * 

He relates that extraordinary example of a Swedish gar¬ 
dener, lately, alive, who some years ago endeavouring to help 
anoUicr who Wift fidien into the water under the ice, fell 
into it himself to tlie depth of 18 Swedish ells; where after¬ 
wards he d^as found stonding upright with his feet on the 
ground, and whence they drew him up, after he had remained 
thj^re fo/ the space of !(> hours, wrapping him about close 
with jinen and woollen clothes, to keep the air from too sud 
denly rushing upon him, and then laying him in some warm 
place, and rubbing and rolling him, and at length giving him 
some very spirituous liquor to drink; by all which he was 
at length restored to life, and brought tb the queen-tiidther 
of Sweden, who gavj him a yearly pension, and showed him 
as a prodigy to divers persons of quality j the same thing 
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being also confirmed by the famous Dr. Langelot, .who himj 
self Tcceived the relation in Sweden so well attested, that ' 
nothing, says our author, can be •required more to prove a 
historical truth. 

*• •' . 

Observations on a Subterranean ire in a Coal-mine n^r . 

Newcastle. Jit/Dr. Lucas Hopasoy. 

This subterraneous fire bears no analogy to other vol¬ 
canoes : it increases or decreases according to the subject it 
feeds on, which is for the most part a day-coal, as they call ' 
it, that is, the upper seam of .-he coal, next exposed to the 
air, so that you may light a candle at it in some places, in 
others it is some fathoms deep, according as the'day-coal 
lieightens or deepens. There is no sal ammoniac, nor any 
thing like it to be found, except at the fire. There being 
such a mixture of the steams of sal ammoniac and sulphur 
rising together in most places, it is-hard to distinguish themr- 
for tliougii the flowers of ‘brimstone seem to ri'ie first, yet 
there is commonly a crust o&sal ammoniac under them. 

'fhe milky substance is only found where the sat ammoniac 
and sulphur are totally gone, and the acid part, or aluminous 
spirit of that white mass, will also fly off by the increase of 
the fire, leaving a caput mortiuim, dry, styptic, and as luu'd 
as a stone; yet a pound of tliis mass,before the fire press 
too much upon It, will nearly afford by solution, &c. half a , 
pound of tolerable crystalline alum. 'I'he neighbouring soil 
differs little from other grounds with us, having neither com¬ 
mon salt nor nitre in it. I have industriously observed the 
springs that arc near the fire, and find none of them that 
give the least suspicion of sal ammoniac. '1 he M ater that 
runs from the adjacent collieries is vitriolic, giving as deep a 
tincture with galls as Scarborough Spa, and differs in nothing 
from the ordinary waters of cowries. The other springs 
are of ordinary use, containing no mineral salts in them. 

But I hope you will cease to wonder^ that coal should pro¬ 
duce a volatile salt by the action of fire, seeing I have ga¬ 
thered sal ammoniac from a burning brick-kiln, where nothing 
but clay and coal is burnt together; and I hope none will 
expect the volatile salt in the sal ammoniac from common 
clay. The reason that first prompted me to seek this salt 
there, was, that the smell of the kiln did somewhat resemble 
that of the aabterranc4n fire. There is also a sort of mineral 
called slate* which is partly coal, partly^ alum-stone, partly 
marcasite, which being laid up in heaps and burnt, is used 
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Iiardecing the coul-M aya: on these heaps, 

I Ijjave often,gathered both brimstone and sal auiniJij^iac-1 
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Obsin-Cftions on AmnialcuJa seen in Hahiy, IViSll, Sea^ Wid 
V Snow Water; as also .Pepper Water* By M. Leip^en- 

Jiovv ,,, ■* ^' 

, In the year 1675, I/liscovered very small living creatures 
.in rain-water, wliich had stood but few days in a,new eartlicn 
pot, glazed blue within. This invited me to view this Avater 
with great attention, especially those little animals appear¬ 
ing to me ten thousand tifnes less than Acater-fleas, or 
water -lice, which may be perceived in the Avater with the 
paked e^e. 

The first Sort I several times observed to consist of 5, (S, 7, 
or 8 clear globules, Avithout being able t<f discern any film that 
held them together, or contained them. When these animal- 
cula, or living atoms, moved, they put forth tAvo little honij, 
continuallyf moving. The space' between these two horns 
was flat, though the rest of tho*body Avas roundish, sharpen¬ 
ing a little^towards the end, where they had a tail, near four 
times the length of the whole body, of the thickness, by my 
microscope, of a spider s Aveb; at the end of w hich appearfal 
a globule of the size of one of those Avhich made up tlie body. 
These little creaturos, if they chanced to light on the least 
filament or string, or. other su£h particle, Averc entangleil 
therein, extending their body in a long round, and endcuvom - 
kig to disentaiig e their tail. This motion of extension and 
contraction yontinued a while; and 1 have seen several 
hundreds of these poor little creatures, within tire space o!’ a 
grain of gross sand, lie fast clustered together in a Iluv 
filaments. 

„ I also discovered a second sort, of an oval figure; and I 
imagined tlaeir head^ to st|||^ on the sharp end. These aa ere 
tt little larger tlian the rmner; Tlie inferior part Of tin ir 
lipd^' Is flat, furni«ied with several esctremcly thin feet, whicli 
ipoygd very nimbly. The upper part of the body was round, 
|nd Ti?d within 8, 10, or 12 glolndes, w'here they .werd very 
clear.* These little animals sometimes changed their figure 
into a perfect round, espedally when they game ,1^ He on tmy 
dry Tfieir body Avas also very fie;^ib|e; lor soon as 

they struck against any the smallest dystring, ^ 

Am bent in, which bending presently also jefhed put again. 

There Avas a fbijrtli sort, idiich; lyd'e^ was 

not able to mve them any figure'at atfi ttresd were d thodsand 
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times smaller than tlie eye of a large louse. Ihese exceeded* 
all the former in celerity. 1 have often observed them to 
stand still as it were on a point, and then turn themselves 
about with that swiftness, as we see a top turn round, thp cir- 
cuini’erence they made being no larger than that of a small 
grain ofsand, a!ul then extending themselves straight forward, 
and by hnd by lying in a bending posture. 

I perct'ived in pure water, after seme days, more of those 
animals, as also some that were somewhat larger. And I 
imagine, that many tliousands of these little creatures do not 
euual an ordinary gre.in of sand^in bulk; and com])aring them 
with a chcese-iinte, which may be seen to move with the 
naked eye, I make the proportion of one of these small 
vvatei'-ereutures to a choese-mite, to be liKe tluit of a bee 
to a. horse ; for, the^ circumfereiiee of one of these little 
animals in water is not so large as the thiokness ot a hair in 

a elieese-iinte. ^ 

Ih. anottier (piantity of rain-water exposed ibr some days to 

the air, 1 observed s*ome thousands of them iii dne drop of 
water, which were of the smallest sort that I h.adseon hitherto. 
And in some time after I observed, besides tlie animals 
already noted, a sort of eix'atnres that were eight titnos as 
liir-e, of almost a round tig\ire ; and as those very small 
animaice.la sw;im gently among each other, movin|: as gnats 
do in (iu‘ air, so did these UyglT ones rrfove f ir more swiftly, 
tumbling round as it were, and then making a sudden 

downfall. 

In tlie water ol‘the river of Macse I saw very smail creatures 
of diiferent kinds and colours, and so small, tha ’ 1 could very 
hardly discern their figures; but the number of tliem was far 
ii.'ss than of those found m ram-water. In t.ie watv'i ot 
v('vy cold well in the autumn, I discovered a great luimbcr ot^ 
living animals very small, that were exceedingly clear, and.a’ 
little larger than the smallest I ever saw. In sea-water 1 ob¬ 
served, at first, a little blackish animal, looking as if it had 
been made up of two globules. This creature bad a |)ccuhar 
motion, resembling the skipping of a flea on white papei, so 
that it might very well be c;dled a water-flea; but it vtas fa/ 

less than the eye of the water- flea. „ , , 

Having put about one third of an ounce of whole popper in 
water, and it having lain about three weeks in the water, to 
w hicb I liad twdee added some snow-w'ater, the other water 
being in great part exhaled, I discerned in it with great 
surin ise an huTcdiblc number of little aninftds, of divers kinds, 
and among the rest, some ih.ot were three or four times as 
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Jon-- a-; broatl; but thtir whole thickness did not much exceed 
tUiit of the hair of a louse. They had a very pretty motion, 
often tumbling about anfi sideways: and wlien the wat(>r 
V. as V't ^0 them, they turne<l round like a top ; at 

tirst their body changed into an ovcil, and afterwards, when 
the circular motion ceased, tliey returned to their former 
length. The second sort of creatures discovered in this 
water were of a perftkct oval figure, and they had no less 
pleasing or nimble a motion than the former; and these were 
in far greater numbers. Tliere was a third sort, which ex¬ 
ceeded the two former in number, and these had tails like 
those 1 had formerly obser\\'d in rain-water. The fourth 
sort, winch moved through the three former sorts, were 
incredibly small, so that 1 judged, that if 100 of them lay one 
by another, *they would not equal the length of a grain 
coarse sand; and according to this estimate, l,00v),000 of 
them could not equal the dimensions of a grain of such coarse 
.sand. There was discovered a fifth sort, wliich had near du- 
'thickness of the former, but almost twice the length. 

I thus o»der my division of the water, and tlve enumeration 
of the animalcula: I suppose that a drop of water equals ;i 
pea in bulk ; and I take a little quantity of water of a round 
figuiv. US luvgc as a milU t-gruln; this I reckon to be the ,-,^1 
part of a pea: for ^vhcn the axis of a millet-seed makes l,^ 
that of a pea makes^f;^ ; wheficp it follows, that the gi uin oi 
a millet is at least the r/ ol' '<■} pea, according to the 

received rules ct' mathematicians. This small quantity ot 
water 1 gather up into a very slender glass-pipe, dividing by 
this means ttiat little water into 25 or 80 parts, of whicli 
I observe one part after anotlier, and shovv the same to 

others. 

Other spcctotors, as well as myself, judged that in part 
‘of the water, equalling the bulk of a mi let-seed, he saw more 
than 1000 living animals: but they wondered much mpre, 
when 1 said I saw it in two or three kinds of much smaller 
animals besides, which did not appear to tiiem, because I savv 
them by another microscope, which 1 still reserve to mysed 

hlone.* Hence it is manifest, that if in the .ft, part ot one 

rmilet-sced there arc seen 1000, there may be seen 80,000 m 
one such whole seed, and consequently in a drop of water, 
which is 91 times larger than such a seed, there may be seen 

^ 2 , 780 , 000 . For, ^ x ^ x H = ; ^ 30,000 

r= 2,780,000. . ^ ^ „ 

Otherwise, I coft\pare the quantity of the water to toe miik 
of a ‘Tain of sand ; in which (iiumtity of water I doubt not 
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at all that I see more than 1000 animalcula. Now if thfe 
axis of a grain of sand be 1, the ^xis of a drop of water is at 
least 10, and consequently a drop is 1000 times larger than 
that sand, and therefore 1,000,000 living creatures in on£ drop 
of water. In which computation 1 rather lessen than heighten 
the number. 

Last winter, when the severe cold had killed the little 
creatures, observing the water thawbd by the wai-mth of the 
room in which it had stood for a whole day with a fire in it, 
I found after 24 hours were elapsed, and another time after 
17 hours were passed, that some living animals appeared 
again in that w ater. 


Oh the trembling of Consonant Strings. By l)r. Wallis. — 

t 

* 

Sir, —I have thought fit to n.otice a discovery that has 
been made here. Whereas it has been long since observed, 
that if a viol or lute string be touched with the bow or hand, 
anoUier string on the same or another instrument not lar 
from it, if an unison to it or an octave, or the like, will at the 
same time tremble of its own accord. The cause of it having 
been formerly discussed by many, I do not now enquire into.^ 
But add this to the former observation^ that not the whole of 
•that other string trembles^ but the several parts severally, 
according as tliey are unisons to the whole, or the parts of 
that string which is so struck. For instance, supposing A,C 
to be an upper octave to ay, and therefore an unison to each 
half of it, stopped at (9 ; now if, while ay is open, A C be struck, 
the two halves of this other, that is, a/S and fy, will both 
tremble, but not the middle j>oint at jS. Which will easily 

be observed, if a little bit of a.- 

paper be lightly wrapjied about ^ ^ 

the string ay, and removed 
successively from one end of 
the string to the other. In like 
manner, if A D be an upper "■ J 

twelfth to «S, and consequently 
an unison to its three parts 
equally divided in y. Nowr 
if, ah being open, A D be fi 

struck, its three parts, ajS, ^y, 
yh, will severally tremble, but 
not the points 5, y: which may 
he observed in like manner 
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£us the former. In the same way, if A E be a double octave 
to ai, the four quarters ,<)f this will tremble, when that 
is struck, but not the points 7 , S. So if AG be a fifth 
to a>j,*and consequently each half of tluit stopped in D, an 
unison to each third part of this stopped in ye, while that 
is struck, each part of this will tremble severally, but not 
the points 7 , £; and while this is struck, each of that will 
tremble, but not the p()int 1). The like will hold in less 
concords, but the less remarkably as the number of divisions 
increases. 

—-%- 


Of an unnsual Mdcnr. JBij Di\ JVallis. 

An unusual meteor was seen Sept. 20th, l()7b', aoout seven 
o’clock; which, though it seemed very low, was seen in 
most parts of England mueh^it the same time, and much in 
the same manner. I hear of it from divers persons who saw 
it in Oxford, Northamptonshire, Gloucestershire, Worcester¬ 
shire, SomeAetshire, Mampsliire, Kent, Essex, LoTidon, &c. 

In the dufik of that evening, ther*.' appeared a sudden light, 
equal to that of noonday ; so that the smallest pin or straw 
might be seen lying on the ground. And above in the air 
was seen, at no great distance as was supposed, a long ap¬ 
pearance as of fire ; like a long arm, with a great nob at the 
end of it, shooting aloAg very swiffly; and at its disapjiearing# 
seemed to break into small sparks or parcels of fire, like as 
rockets and such artificial fire-works in the air usually do. 
It was so surprising and of so short continuance, that it was 
scarcely seen hy any who did not then happen to be abroad : 
its duration, by report, less than halt a minute. It seems 
surprising tliat it was seen in most parts of England, and at 
or near the same time ; which argues, that either it was 
higher than the observers imagined, or else that it had a very 
swi;t motion. 


On the Motion of Light. Jig M. Romer, 

^PriiLpsoPHEKS have been endeavouring foi many years to 
decide, by some experiment, whether the action of fight be 
conveyed in an instant to distant places, or whether it re¬ 
quires time. M. Romer of the Royal Academy of Sciences 
lias devised a way for this purpose, taken from the observ¬ 
ations of the first satellite of Jupiter,'by which he demon¬ 
strates, that for the distance of about 3000 leagues, which is 
nearly equal to the diameter of the earth, light needs not one 

1 /• • • 
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'fhe necessity of this new equation of the retardment of 
light is established by all the observations tluit have been 
made in the Royal Academy, and in the Observatory fpr the 
space of eight years ; and it has been lately confirmed by the 
emersion of the first satellite observed at Paris, the 9th of 
November last, at 5 o’clock, 95'" 45* at night, 10 n)inutcs 
later than it was to be expected, by deducing it from those 
that had been observed in the mouth of August, when the earth 
was much nearer to Jupiter : wdiich M. Romer had predicted 
to the said Academy from tho^begiuning of September. 


9 

Mr. LEUn'EynoEK concerning the (Axrneous Fibres oj a 
Mn-'ielc. and the Cortical and Medullary Part of the Brain. 


<>J 


I TOOK the flesh of a cow; whicl} I cut asunder with a sharp 
kiiife, and using a microsoope I severed before jny eyes the 
membrane from it; by wdiich I plainly saw that fine membrane 
or fihn, in which these carneous fibres lie interwt)ven. Ob¬ 
serving these membranes more narrowly, I saw that they 
w'mlly and only consist of small threads running through 
ea< h other ; of w hich some appeared to be 10, 20, and even 50 
times thinner than a hair. Having biken off these mem- 
biTines from the carneous filaments, I saw very clearly these 
carneous threads, which in this piece of flesh w'ere as thick as 
a hair on the hand. Where they lay rather thick on eac,h 
other, they appeared red ; but the thinner the^' were spread 
tlie clearer they showed. 

1 have used several methods of view ing the particles of 
these carneous filaments, and have always found that they are 
composed of globular parts. I have also divided before my 
eye, into many small parts, very small pieces of these carneous 
filaments, which pieces w'ere severa times smaller than a 
erain of sainl: and 1 have observed, besides, that, when tho 


flesh is fresli and moist, and its globules* are [>ressed or rubbed, 


tiicy dissolve and run together, in appearance like an^oily or 
thick waterish matter; which globules a[)peured so smafl, 
that 1,00(),()(K) of them w'ould not make one grain of gravel 
siuid. The general figure of these globules were roundish, 
bvU a little compressed, like a multitude of very small blown 
bladders, lying on a heap. 

1 liave examined, also, that membrane of the brain, which is 
called pin mater, and found that it is permeated by very many 
small veins, besides those which with the naked eye we see 
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brane from the brain, under which I have seen small veins of 
an admirable and incrediblh fineness, and as far as I was able 
to dUicern they consist of exceedingly thin filaments. I 
have further observed, that tlie said veins which thus run 
through the thin membrane disseminate their ramifications 
through the brain, after the manner as vines lying upon the 
earth shoot roots into the ground ; imagining the brain to be 
like the earth, and tho veins like the roots in it. 

Proceeding to the parts of the brain itself, I must still say 
of them that they consist of no other parts but globules; but 
tv'here the brain lay spread very thin, cut through with a knife, 
as if they had been separated from each other, there they 
nppeared*like a very clear matter resembling oil. Continuing 
my observations, not only of the brains of beasts but also of 
fishes, and particularly of a cod-fish, and‘representing it very 
plainly to my eye, I saw that the said oleaginous matter had 
not been caused by the knife, byt was a matter by itself, 
wherein the'aforesaid globules lay. 

Among tJic said globules, of which the brain partly consists, 
I have seen blood globules, which i>;ay plainly be discerned 
from the brain-globules, especially by the perfect roundness 
which the blood globules had. These blood globules I 
imagined came out of the sanguineous vessels which run 
through the brain, an<5 had beeti fut in pieces by the knife. 

1 have also observed the spinal marrow of a calf, pullet, 
sheep, and cod-fish; which I have found to consist of no 
olher parts than those of the brain ; yet with this dilFercnce, 
that besides the globules in the brain, there lay in the spinal 
marrow a great number of shining oleaginous globules of 
divers sizes, some of them .)() times larger than others; and 
those also very soft and fluid, 'fhese spinal marrows were 
also furnished with exceedingly thin and manifold small 
veins or vessels ; and besides these very small veins, there 
rail up and down along these spinal marrows brown filaments, 
thinner than the 'hair* of the head. I perceived that each 
filament was not one single vessel by itself, but that each of 
them consisted of diver.s very small threads or vessels, lying 
by feach other, between which threads there lay very clear 
vessels of the fineness of a single silk-worm threa 1. 


^ 77te Manner of hatching Chichem at Cairo. By Mr. Jontt 

« GnAVKs. 


The people begin in the middle of January to beat the 
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wei-lit of camel’s, or of buffalo’s dimg, and the like (juuntit> 
at mght, till the middle of February. About which time the 
ovens are so hut, that a person cun hardly endure to lay his 
hand on the walls. After this, they put the eggs in lb the 
ovens, to l.atch the chickens, which they continue succes¬ 
sively till the end ot May. . , , 

The eggs are first put upon mats m the lower ovens 

which are on the ground ; 7000 or StlOO eggs in number, and 
laid only double, one upon another. In the ovens ahoy, 
these lower, the fire is made in long hearths or little eliannels, 
liaving .some depth to receive 'die fire, from whence the heat,, 
is conveyed into the lower ovens before mentioned. 1 lie 
c'^-s which are directly under these hearths, lie t:*eblc one 
upon anoiher ; the rest, as was said, only doubk’. At mglit 
Wiien they renew tlx‘ (Ires in the hearths above mentioned, 
tliev then remove the eggs that w'cre directly nndennost, 
treble one upon another, in the place ot t.iose winch 
kn' on the siiles only double, and these being nnw removed, 
they lay treble under the hearth, because the heat is there 
, n liter than on the sides where the eggs arc (Ady double. 
'1 hesc ('ggs continue in the lower ovens fourteen days and 
niohts- afterwards they remove them into the upper ovens, 
winch arc inst over tlic lower. In these, tliere hemg now no 
more tiie used, they turn all tjie eggs f^mr tunes every day or 
twenty-iour hours.' Ti.e lire*in the upper ove.^, when tnc eggs 
are placed in the lower, is thus proportioned : I he lirst day, tuc 

greatest hre. The second, less than the • sb ‘ ^ 
less again. The fouvLli, more than the third. I he litth, less. 
The sixth, more than the fifth. The seventh, less. The 
eighth, more. The ninth, without hre. I he teiith, a little 
tire in the morning. 'I'lie eleventh, tlK^y shut all the holes 
with flax, &c. making no more fire ; tor it they should, the 
eggs would break. They take care, that the eggs be no 
iiotter than the eye of a man, when they are had upon it, can 
well endure. The twenty-first or twenty-second day tl.e 
chickens are hatched, which the first day eat not; the second 
they are fetched away by women, who give them cmn. c.c. 

When the chickens are hutched they put them into t. e 
lower ovens, which are covered with mats. Under the ma •* 
is hr. 10 , to dry the chickens; and upon the mats straw, or 

the chickens to stand on, 

I’he master of tlid ovens has a third part of the eggs to 
his cost and pains, out of which he is to make good unto tne 
owners, who have two thirds in chickens for their eggs, su- 
-c .ru.v hmmen to be spoiled or miscarry. 





on 
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Account of the Tin Mines in (^ornwolL Pu Dr. Cuius- 

TOPIIEll I^EIUIEI. 

TiTe stones, irom vvliieh tin is wrouglit, arc sometimes 
found a foot or two below the surthee of the earth, but most 
usually between two widls or rocks, and are commonly of an 
iron colour, of little or no aliiaity with the tin, and lying in a 
vein or load between four and eighteen inclics broad. Some¬ 
times there is a rich and lat metal; sometimes hungry and 
starved; sometimes nothing but a drossy substance, neither 
purely eartli, nor stone, nor metal; but a little resembling 
the rejected cinders of a smith’s forge; and where this is 
found the miners judge the metal to be rijie. 

'I’he pits nre 40, .50, or sometimes GO fallioms deep and 
more, 'fhe load being very rich and •good, above that is 
about 10 fathoms* from the grass ; and bedow that there is a 
large cavity, containing ix)thing but air, for many iatlioms 
deep. Thisi cavity lies between Hard stony walls, about r-ix 
or nine inches asunder. 

Tin is iis*ually incorporated with the stone, or is ibund in it. 
break every in(ii\ulual stone; anti if iJicre be anv’nlack- 
ness in the stones, of tin’s black stnfl’ tlie tin is produced. 
Sometimes it is as it were mixed witli a siuall gvavelly earth; 
sometimes white, blit i’or ihe part rod. i rom tliis earth 
it is easily separated by l)are wifshing; biit. from the stone 
not without much stampirry, I'his f'raveily tin ihev dis¬ 
tinguish from that wlueh is gralierc-d I'roni the stoius, calling 
it pryan tin, gnd is hut about half the ricluiess of the otiior. 
They liave another sort of oi'e, called mimdic ore. Ihdng 
mixed together, the numdie may be easily knovn by its 
glittering, yet deej) browmiesi^. I'iie uuinth'c is sai;! to 
noiiri.sh the tin ; and yet thev sav wkwe nuich mundic is 
found there is little or no tin; aiul ulicre tlu;re is little or 
none of that, much and good tin i-; found. Certain it, i;s, if 
there he any muiulic Icf'l in melting the tin, it docs it imu li 
prejudice, making it fess (.luclilc. imr (in Avitiiout it v. ill 
easily IkikI any way; hut mixed with it, hecouics very ItritLlc, 
ami will crack ami hr«;ak. 

I'hi.s nmmhc .seems to he a kind of sulphur. Fire only 
separates it from the tin, and evaporates it into smoke, 
l.itlie s))rigs or hoiigh.s being set in the chimney, the smoke 
gather.s upon them into a substance, which tlu-y call poison, 
ami tiiiiu-k it is a kind of arsenic : which being put into water, 
easily dissolves, and produces very good vitriol. 'J'he water 
in wliic'i it is divSBolved soon changes small iron rods put into 
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it.* When they burn it to st'pnrate it from the tin, it seiAls 
for til a very loathsome and dang^'rous stench. 

Besides the tbre-nientioned stones, <?ic. found in tin mir.e.s, 
and incorporated with the tin ; there occurs a spar,'*nir.n <! 
also with this metal, as it is commonly with lead and coj r.; 
This appears frecjuently of a shit^' whitish substance ; snd 
casts a white froth on the water in washing it. W hen 
taken out of the earth it Ls soft tfnd fattisli, but soon a ■ 
grows somewhat liard. The miners call it wliite spar. 

The Cornish diamonds, so called, lie intermixed with the 
ore, and sometimes on heaps; some of them large enough to 
have a coat of arms engraven on tliem ; and are hard enough 
to cut glass. Some of them are of a transparcMt red, aiid 
have the lustre of a deep ruby. Tliese diamonds seem to 
me to be but a fine/, purer, and harder sort of spar ; for they 
are both found together, as on St. Vilicent’s rocks near 
Bristol. 

The working of the ore is performed in this ipanner : I’lie 

stones, first previously beaten, are brought to the stampinff- 

mill. They are so disposed, as tliat by degrees they are 

Mashed into a latten-box with holes, into which the stampers 

fall: by which means they are beaten jiretty small, and by 

the ^vater continually passing through the box, tlie ore through 

its weight, falls close by the mill, and.tlie parts not metalline, 

which they call causalty,»are washed away by the water; 

and tlnis the first sejiaration is nuule. They then take that 

\vhich fails close by the mill, and so dispose it in the 

mill, that the water may once more drive it, to make a better 

separation of the causalt y. Next they dry it’in a furnace on 

iron plates, and tiicn grind it very fine in a crazing-mill, uitli 

stones common in the hills of tliat country. Alter this they 

♦* •' 

rcM’ash it as before, and then dry it a little, and so carry it 
to the furnace, called a blowing-house, and there melt and 
cast it. 


q/' Ihd Snow seen at Genoa, By Sty. S.inorri. 

On St. Josejih's day, on the mountains called Le I.anghe, 
there fell on tlie white snow, that lay there before, a great 
quantity of red, or if you please, of blooily snow. From wiiich, 
being squeezed, there came a water of the same colour. 
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Cfbxt^valions in Congo. Bg Mjchaki- Asgklo de G CATTtSS — 

In the kingdom of Congo there are serpents ‘25 feet long, 
which*\vil! swallow at once a whole sheep. Tlic iiiarmer of 
taking them is I’lns : when they lie to digest wdiat tliey have 
eaten, they stretch themselves ont in the sun, which the 
blacks seeing kill them.^ And luiving cut oil't'leir head and 
tail, and enibowelied them, they eat them; and usualiy find 
them as fat as h.ogs. There are here a great number of ants, 
and so large, that tlie author reports that being one day sick 
in his bed he was I'orced to onkn’ himself to be carried out of 
his room for I’ear of being devoured by them. As it olleii 
happens tA tii;;so of Angola, where may be seen in the morn¬ 
ing the skeletons of cows devoured by these animals in one 
night. •' 


c ■ * 

On the Struct,tre of Teeth and other.ISoncs, aUo of Hair. By 

Axroyy LEUivjixnoEt:. 

Having ?,ome time since apjjliod a glass, esteemed a good 
one, to observe the structure of the teeth and other bones, 
they then seemed to consist of globules. But since then, 
having drawn ont one of my teeth, and tor further observation 
applied better glasses than the former, it has jilalnly appeared 
that tlie whole tooth was made iip'of very small, straight, and 
transparent pipes. (300 or 700 of tliese pipes jiut, together 
e\eeed not the thickness of one hair of a man’s beard. In 
the teetli of a^ cow, the same pipes appear aomewhat larger, 
and in those of a haddock somewhat less. I liave also ol)- 
served part of the shin-bone of a calf, six or eight weeks old, 
in which the pipes are less straight than in a tootli ; and 
sometimes there seemed to l)e several lesser pipes joining 
together, so as to constitute a larger one. 

I’he grain of ivory appears like the fibres or threads of a 
muscle, running ii\ parcels, decussatim, and under and over 
each other I'cciprocallV, and so making up one piece of 
platted work. 

*1 have formerly, also, with otliers, examined the structure of 
hair; and we agreed that it consisted wholly of globules. 
But not being satisfied without further enquiry, I took the 
hair of my beard after it had been shaved the first, second, 
third, and fourth days, and observed, tkat the little particles 
which we saw tiirou^h the ecumum microscopes, which yet 
were very good, and whitdi appeared round, were indeed 
irregular, and lay very, closely pressed one upon another. Of 
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these particles consist the outer parts or cuticle oi' the hair. 
One of these hairs I niet with, wliicli seenietl rare, being on tJie 
one side convex, on tlie other somewhat concave, and looking 
like two hairs continuous or growing together. 1 ejmniined 
the roots of several hairs plucked out of my hand, nostrils, 
eye-lid, eye-brow. Sec. and clearly saw that the whole root, 
except the cuticle, consisted of little strings, which I suppose 
to be veins or vessels, appearing like a common tree with all 
its roots. 

Account of the Salt Springs^ and Suh-mahinq at Droitwich. 

Jig Dr. Thomas Hast ell. 

The de{)th of tin? springs is various : some rise-on the top 
of the ground whicli are not so salt as others those that are 
in the pits we makp use of are various also. The great pit, 
which is calietl Upwich pit, is bO feet deep, in which are 
three distinct springs rising in tlip bottom. The )>it is about 
10 feet square ; the sides are made with square, elms, jointed 
in at the full length, which 1 suppose is occasioned by the 
saltness of the ground, which appears to me to’ have been a 
bog ; the suri’ace of it is made of ashes. 

in the great pit at Upwich, we have at once three sorts of 
brine, which we call by the names of hrst-mun, middle-man, 
and last-man ; these sorts being of different strengths. The 
l)ri ne is drawn by a pump; that whicli is in the bottom is 
first punqied out, which is that we call first-man. Sec. A 
quart measure of this lirine weighs ^9 ounces troy, but, of 
distilled water only ‘if ounces. I'his brine yields above a 
fourth part salt; so that four tuns of brine make above one tun 
of salt. The two other sorts less, or i 8 ounces. And the pit 
yields 4o() bushels of salt per day. In the best pit at Nether- 
wich, a quart of brine weighs i<S ounces and a half; this pit 
is 18 feet deep, and four feet broad, and 3 'ields as much 
brine every it hours as makes about 40 bushels of salt. 
The worst pit at Netherwich is of the, same breadth and 
tlepth as the former ; a quart of brine out of which weighs 
i 7 ounces, and ^dekls as much brine daily as make.s about 
80 bushels of salt. 

The vats we boil the brine in are made of lead, cast into a 
flat plate, five feet anti a half long, and three feet over ; then the 
sides and ends beaten up, and a little raised in the middle, which 
are set upon brick-work, called ovens, in which is a grate to 
make the fire on, and an ash-hole which we call a trunk. In 
some seals are six of these pans, in some five, some four, some 
three, some two. In each of tlmse pans is boiled at a time as 

n L> 



iiwich brine as makes tliroe pecks of wliite salt. For clarilying 
the salt we should have little need, were it not for dust acci- 
vientaliy falling into the brint^. The brine'of itself being so clear 
that nqthing can be clearer. For clarifying it we use nothing 
but the w'hites of eggs; of which we take a <juarter ol a white, 
and put it into a gallon or tvvo of brine, which being beaten^ 
witli the hand, lathers as if it were soap, a small quantity ot 
which froth put into ciiG,h vat, raises all the scum, the white 
of one egg clarifying ‘2l) bushels of salt; by which means our 
salt is as white as any thing can be; neither has it any ill 
Savour, as that salt has that is clarified with blood. for 
granulating it we use nothing* at all; for the brine is so 
strong of itself, that unless it be ollen stirred, it will make 
salt as large grained as bay-salt. I have boiled brine to a 
candy height, ‘and it has produced clods of salt as clear as 
the clearest alum, like Isle of May salt ;*ao that we are ne¬ 
cessitated to put a small quantity of rosin into the brine, to 

make the grain of the salt small. 

IJesides thu white salt above spoken of, we have another 
sort, called .clod-salt, which adheres- to tlie bottoms of the 
vats, and which after the white salt is laded out, is digged up 
with a steel picker. This is the strongest salt I have seeiy 
and is most used for salting bacon and neats’ tongues; it 
makes the bacon redder than other salt, and makes the fat 
eat firm : if the swina- are fed with mast, it hardens the fat 
almost as mucli as if fed with pease, and salted with white 
salt. It is very, much used by country-women, to put into 
thfeir runnet-pots, esteeming it better for their cheese. 
These clods are used to broil meat with, being laid on coals; 


but we account it too strong to salt beef with, as it takes 
away too much of its sweetness. I here is a third sort of 
salt,called knockings, which candies on the stales of the 
barro'v, as the brine runs from the salt after it is laded out 
of the vats: this salt is most used for the same purposes as 
the di)d salt, though it is not altogether so strong. There is 
also a fourth sort, called scrapings, being a coarse sort of salt 
that is mixed with dross and dust, that cleaves to the tops of 
the sidas of the vats ; tliis salt is scraped off the Vats when 
we reach them, that is, when we hike tlie vats oft the fires to 
beat up the bottom; and is bought by the poor sort of 
p<‘ople to salt meat with. A fifth sort is pigeon salt; which 
IS nothing but the brine running out through the crack of 
a vat, and hardens to a clod on the ‘outside oyer the fire. 
Lastly, the salt loaves are the finest of the white i>alt, the 

grain of which is mad • sorOctliing finer than ordinary, that it 
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niav the better adhere together, which is done by adding A 
little more rosin, and is beaten iyito the barrows when it is 
laded out of the vat. 

Our salt is not so apt to’ dissolve as Cheshire salt, wor as 
that salt that is made by dissolving bay-salt and clarifying it, 
which is called salt upon salt, as appears by our long keeping 
it \Vithout any fire. 


Lettsr of Mr. Levivk^uioek, confainiug an Account of the 
vast Numbers (f Animals in Melts of Fish. 

Viewing the melt of a live cod fish, I found the juices 
which ran from it full of small live animals, incessantly 
moving to and fro. I have also viewed the melt of pikes or 
jacks, and found an jncredible nujnber of small animals and 
I judge that there were at least 10,000 of’these creatures in 
the size of a small sand. Tiu'se.wcre smaller than those I 
observed in beasts, but their tails longer and thii^ner. 

How vast and almost incredible the number of these crea¬ 
tures is, you may somcw'hat the better conceive'by the cal¬ 
culation which I have hereunto annexed. I have formerly 


said that in a cjuantity of the juice of the melt of a male 
cod-fish, of the size of a small sand, there are contained more 
than 10,000 small living creaUires witlj^ long tails ; and con¬ 
sidering how many such quuntities, viz. of the size of a sand, 
might be contained in the whole melt, I wns of opinion, that 
the melt of one single cod-fish contained morl'living aniinajs 
than there were living men at one time upon the face of the 


earth. 


An Account of Ohey-hole, and several other Snhtirrnncous 
Grottos and Caverns in Mendip-hills. By Mr. JonS 
Beaumost, Jurt. 

On the south side of Mendip-hills, withm a mile of Wells, 
is a famous grotto, known by the name of Okey-hole, much 

resorted to by travellers. , , 

At first entering this vault, you go upon a level; but 
advaneing farther into it, you find the way rocky and uneven, 
sometimes ascending and sometimes descending. The roof 
in the highest part i.s about eight fathnnus from the floor, and 
in Some places it is ^*0 low that a man must stoop to pass 
through. Its width is also various; in sqme part.s it is about 
five or six fathoms, in others not above one or two ; it extends 
itself in lengtli abiiut yards. 




“ At t!io farther part of this cavi'rti tliere rises a good stream 
of water, large enougli to \lrive a mill, which passes all along 
one side of the eavern, and at length slides down about six or 
eight*'fathoms between the rocks, and tluai pressing through 
tlie cleits of tlieni, discharges itself into a valley. Ihis river 
within the cavern is well storeil with eels, and has some 
trouts in it, winch must of necessity l»ave been engendered 
tliere, and not come friAn without, there being so great a fall 
near the entrance. In a dry summer 1 have seen a number 
offings all along the cavern, to the larthest part of it, iuid 
other little animals In some .small cisterns )f water there, 
i'cfore arriving at the middle of this vault, 3 'ou iind a bed of 
very tine.sand, winch is much used by artists to cast metals 
in. On the i'oof, at certain places, hang multitudes of bats, 
as usual in all caverns whose entranct;, is ujion a level, or 
somew li lt asceiulitig or deseending. 

'J'he next caiveni of not^' lies about five miles from this, on 
the south-iv^\st part of Mendi[)-]!i]ls, near a place ( ailed f 'hcd- 
der, famous for cheese ; from this place you ma}' [lass up a 
narrow vuKey about a mile in length, being Ixmiuied with 
precipitous rocks on the east and west, some of a very con¬ 
siderable heiglit. d'o enter into this caverii, before vou reaeii 
half way tliis valley, you nuist aseeiui ahouf. 15 llilhouu-i ou 
those rocks which boiiiul it to the east. Tliis euveru is uot 
of so large extent as fhe loriner, ticilher lias it any thing pe- 
(‘uliar in it. These two caveriis have no conun on icatiou 
with t])e nunea. 

It is generally observed, that wdierever mines of lead-ore 
are, there caverns of various kinds and situations are found. 
'I’lie most considerable in ?vlendip-hills is a eavern in a hill 
called Lamb. First a iierjiendicular shaft descends about 
J 0 tkthoms, then you come into a leading vault, whieli ex- 
fends itself in length about 40 fathoms ; it runs not on a 
level, but deseending, so t'lat when you come to the end of 
it you are 2 b fatlmms deep by a perjieudieuiar line : the floor 
of it is full of loose'rocks: its roof is firmly vaulted with 
lime-stone rooks, having flowers of all colours hanging from 
tTiem, which present a most bc'autiful object to the eye, 
beipg always kept moist by the distilling waters In some 
partis the roof is about five fathoms in height, in otlnu's so 
low that a man has much ado to puss by creeping; the 
width is mostly about three fathoms. • This cavern crosses 
m iny veins of ore. About its middle, on the east side, lies 
u narrow pxssage into another cavern, whieli runs between 





LKl'WF.MIOI’K ON FI Nil. 


63 


'!0 aifd do fiithoiiis in length. At tlic end of tlie lirst c-ivcrn 
there <)[>en8 another large one. , 

1 have been in many other caverns upon Mendip-hilla. 
d'he fre(|ueney of'caverns on those hills maybe easily gueSsed 
at, by the frequency of's’.vallow-pits, whicli occur there in all 
{>arts, and are made by the falling in of the roofs <jf caverns ; 
some of these ])its being of a large extent, and very deey) ; 
and sometimes our miners, sinking iif the ])ottom of these 
swallows, have found oaics Id fathoms deep in the earth. 


A71 Aeroiuif. of several curious Discoveries about the Internal 
lextuic if the I'lesh of Afusvles, ef slraitge Motion^ in the 
J-'ins, and the Manner of the Produethni of du: Shells (f 
Oj/sfers, fc. Jig d 7 . J.nvn nsiioEK. 

b'ouMKUi.Y I have stated, that inuscvdous tlesb, viewed 
with an ordinary microscope, I conceived them to be com¬ 
posed of globulc.s. 1 now find that they are not glqbules but 
rmipies. I'or on examining beef muscles, 1 found tliem to 
be made up of small strings lying close joined titg'ether one 
by anotlier ; which were so s:r,a!i that do of them, laid one 
bv another, would not make the breiKith of the ‘ddel part of 
an incii, and if supposed a 2()th, leaving tv o Ibr the tiiickness 
of the membrane that inclose them, the^' will be found 1000 
of such strings lying one byumother to make the breadtli of 
an inch, and eonse((uentiy l,()(;();t}0() ol'them in a square inch. 

In some of my late observations 1 took notice, tiiat about, 
100 of these muscular strings lying l\v eaclq otlicr were 
wrayrped round, and enclosed with a membrane, winch made 
a muscular chord. At another time I obso’ved in the mu.s- 
cles of an ox’s tongue three such muscular chords, eac’n ea- 
wra})ped with its distinct membrane, whose ends wlren cut 
acToss would be covered by a sand no larger tiian the 100th 
jiart of an inch cu hence we n;ay conceive there may be 
about dOOO of sntm muscular chords in a sqiigre inch. 

1 took the sca.son when oysters came ’to us in a short lime 
from baiglaiul, and observed, witii admiration, what an exxtra-^ 
ordinary motion the beard of the oyster made; and aithouga 
1 toolv some very minute parts of ib many of which would 
not together make out the size of a siuid, yet these parts, so 
broken, had such a motion as was incont:eivable; for 1 ima¬ 
gined that such a small'part represented to me a shrimp witk 
its continual moving pattens, and others like a lobster. Anil 
one might have sworn that it W'as no part of the beard of the 
oyster, but an animal of itself, notwithstanding tl;e contrary 
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* a))[)C‘ared ; <br such a part of the beard uuidc no progrbssivc 
motion, and remained in its motion lying in one place so long 
time, that when my sight failed me with looking, I was forced 
to feave it; and besides the fibres, which in sO small a jiart 
seemed pattens or paws, had the same motion with the parts 
of the whole beard. 

1 observed the shell of an oyster, and found it all made up 
of plates laid in great numbers one over another, always 
larger and larger ; so that the increase of the oyster shell is 
caused by the addition of a new lamcn or plate in tn<=' shell • 
which last new made plate exceeds the rest in magnitude. 
These laminae seem to be made up ot. small pipes, which are 
much interwoven Hut that wdiich gave me most satislaction 
w'as, that when each of these laminae was arrived at its foil 
size, then from the small pipes of the himinoe were put forth 
minute laminae, which are not white like the rest, but of a 
brown colour, and constituted of globules. 

ft --... 

Description of a monstrous Animal cast out cf th>' Stomach hy 
Vomit. By Dr. Lister, of York. 

The patient imagined he drank it the last summer in pond- 
water. This is certain, he had jibout Ins stomach and right 
side a most exquisite and tormenting pain, for at least four 
months last past, wllich many times threw him into horrors 
and chilness, ague-like ; and, in'deed, when he vomited this 
up, he was the sickest man I ever saw not to die; he also 
•voided blood by stool several days, and now I beiieve he u ill 
recover, though his pains are not wljoily ceased. 

This animal w'as about four inches long, and in the thickest 
place three inches about: it had three fins of a side, all near 
the head, and the upper pair most exactly and elegantly 
. figured, as is described ; all these fins were th.ick and lie.sliy ; 
but the forked tail was finny and transparent, and to be ex¬ 
tended ; it was placed horizontally, not as fehat of most, if m.t 
all, small fish, and even newts and tidpole.s, in which parti¬ 
cular it diifcrs from them all, as well a.s in tlie fieshinoss of 
.the tins. 
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Ihsrript'ioii of Pm-park Hole, Glouceslcrshire.. Cvm7nuni- 
catf'd h)j Sir Robeut Soutuwel. 

'I’llEKE is a place in Gloucestershire called Pen-park, 
about tiiree miles Irom Bristol, and above three from the 
.Severn, wherein some miners for lead discovering a large 
liole in tlie earth, one (.'aptain Sturmy, a warm inquisitive 
seaman, who has written a large folio on Navigation, would 
needs desceiul, and his narrative was as follows ; — 

On the 2d of July, 1()69, 1 descended by ropes afli.xed at 
tlie top of an old kad-ore pit, ft^ur lathoins almost perpendi¬ 
cular, and from thence three kithoms more oldiquely, betw'cen 
two great rocks, where 1 found the mouth of this 'spacious 
place, from which a miner and myself low^ered ourse ves by 
rojies, fathoms perpendicular, into a very large jdace, 
wliieh resembled to us the i'orm of a horse-shoe; lor we 
stuck ligiited candles all the way we went, to discover wliat 
we could find remarkable. * At Icngtli we came tv a river or 
great water, w hich 1 found to be 2ti fathoms broad, and t ight 
fiithoms deep. As we were walking by this river, b2 iathoms 
under ground, we discovered a great hollowness in a rock, 
some hO feet above us, so that 1 got a ladder down to us, and 
the miner went up the ladder to that place, and w^alked into 
it about 70 paces, till he ]us^ lost sigl,\t of me, and from 
thence cheerlully called to'me, and told me he had I'ound 
what he looked tor, a rich mine. 

Here are ahuiuiam e of strange places, the flooring' being a 
kind of a wliite stone, enamelled with icad^ori', and the 
jiendant rocks were gla/.ed wdth saltpetre, which distilled 
upon them from above, and time bad [setrified After some 
hours' stay there we ascended vvitiiout much Imrt, exgei.t 
seratcliing ourselves by elimbing tlie sharji rocks. But lor, 
four days after my return 1 was troubled with a violent head¬ 
ache, which 1 impute to my being in tiiat vauit. 

t aptain yturniy falling from bis head-ache, into a fever, ai d 
dying; what from ids death, and the op’inion ol'an evil spirit, 
noliody was willing to have any more to do with the said liok;, 
from that time to this. 

But C aptain ( ollins, coninumder of the Merlin yr.eht, 
coming to the Severn, and visiting Sir Robert Southw el near 
Kingn.ad, Sir Robert told him how the story of this hole had 
amused the eouutry ; and that the narrative liad ibrmeriy 
been sent to his Majesty and the Royal,Society; and that 
tiiere w anted only some courage to fihcl out the bottom of it. 
The Captain resolved to adventure, ami on the Ibth and 11 tii 
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of Soptc'niber, 1682, he took sevenil of his meo, witli Kopes 
and tackling fitting to descend, with lines to measure any 
length or deptli, also with candles, torches, and a speakjng- 
truidoet. What he found does much lessen the credit and 
terror of this hole, as will appear by the figure he took 

thereof, and the description following: • 

It is down the tunnel from the superficies to the opening ot 
the cavity less than yards. Then the hole spreadmg into 
an irregular oblong figure, is in the greatest length 75 yards, 
and in tlie greatest breadth 41 yards ; from the highest past 
of the roof to the water was* then 19 yards ; the water ii as 
now in a pool, at the north end, being the deepest part; it 
was in length 27 yards, in breadth 12, and only hve yards 
and a half deep; two rocks appeared above the water all 
covered witli mud, but the water was sn’oet and good ; tlicre 
was a large circle of mud round the pool, and lar up tiiwards 
the south end, which sluiwed that the water has at other 

times been, six yards higher than nt present. 

d'he tunnel or passage down was somewliat oblicpie, veiy 
rao'red ami rocky; in some places it was two yards wide, and 
in some three or lour,but nothing observable therein, save nei tr 
and there some of that spar which usually attends the mines 
of lead ore. In the way, 30 yards down, there runs m, 
southward, a passag;^: of 29 yards in length, parallel to the 
superficies above ; it was two or three yards Iiigh, and eoin- 
monlv as broad, and alike rocky as the tunnel, with sinne ap¬ 
pearances of spar, but nothing else in it except a few bat.s. 
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The cavity below was in like manner rocky, and very irre¬ 
gular : the candles and torches biitnt clear, so as to discover 
the whole extent thereof; nor was the air any thing offensive. 

The three men that went down the first day staid below 
two hours and a half. The next day the captain went down 
with seven or eight men, who staid below for an hour, and 

observed all things. , 

The bottom of this hole, where the land-waters gather, is 
59 yards down from the superficies of the earth, and by 
good calculation the same bottom is 20 yards above the 
highest rising of the Severn, an’d lies into the land about three 
miles distant from it. 

T/tr projile of the concave in Pen-parh, before described: 
— a is the superficies of the earth ; b the lead-Ore pit; c the 
tunnel or passage down ; d the long gall^*ry; e the concave 
or cell; / the upper edge of the mud •. g two small rocks ^ 
that appear above the water ; h the ujjper part of the water ; 
t the bottom of the water.’ ’ 

I ..— » 

The Anatomy of a Rattle-Snahe, dissected by Pd^vard Tysok. — 

The snake dissected w'as lOur feet five inches long; the 
girt of the body in the large8t-»place,““which was the middle, 
was six inches and a half; the girt about the neck three 
inches; near the rattle two inches ; the head flat on the top, 
as is the viper, and by the protuberance of the maxillae some- 
w'hat representing the head of a bearded arrow; at the 
extremity of it were the nostrils; between them and the eyes, 
but somewhat lower, were two other orifices, which 1 took for 
the ears, hut afterwards found, they only led into a bone that 
had a pretty large cavity, but no perforation. Vipers have 
not these orifices in the head; and Charas says they hear by 
the nostrils ; and that to them run not only the olfactory but 
auditory nerves also. The eye was rmjnd, about one fourth of 
an inch in diameter; in colour, the make of the pupil, and other 
resjiects, like a viper’s, as indeed, except in the rattle, was the 
whole external shape of this animal. There was a large 
scale jetting over the eye, which seemed to serve as a pal- 
pebra for defending it from any tiling falling on it ; but I 
could not perceive it was capable of closing, although inwards 
it seemed to have a membrana nictitans, which removes any 

dust that might adhere to the eye. * 

The scales on tlxe head were the smallest of any ; those on 
the back larger, and so proportionably greater to the largest 
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part of the body : and so uiniinisliing tlience again to the 
setting on of the rattle ; all in figure somewhat resembling 
|)arsnip s eds. 'fheir colour various : the scales on the back 
had an edged rising in the middle, which was still less protu¬ 
berant as they grew nearer the sides, where they were flat. 

d'he belly seemed Hat, covered with long scales of a yel¬ 
lowish colour, speckled |)lack. From the neck to the anus 
we numl)ercd !()'<; beyond the anus were two half scales ; 
thence If) whole scales of a black lead colour with yellowish 
edges; from thence to the rattle six orders or rows of smaller 
scales of the same colour. ‘ 

To tlie last vertebra of the tail was fastened the rattle ; in 
our subject there were but five, but some others seemed to 
be broken off. That next the tail was of a 
lead-colour, the otjiers of a cineritious. • It is 
well described by Dr. drew, who sa} s, “ they 
are very hollow, thin, hard^ and dry bones, and v J 

therefore vtry brittle, almosJ like glass, and 
very sonorous. They are all very nearly of the 
same bulk, and of the self-.same figure, most 

f like the os sacrum of a man; for although 

the last of them only seems to have a rigid 
tail, or epiphysis adjoined to it, yet have every 
one of/riiem the .like: so that the tall of every 
uppermost bone runs within two of the bones 
below^ it: by which artifice they have not only 
a movable coherence, but also make a more 
. multiplied sound, each bone hitting against 
two others at the same time. 

The first figure exhibits a single rattle, 
M'hich has three joints : the first and largest ap[)ears when 
conjoined wdth others; the two others serve for the fastening 
on the succeeding rattle, and arc covered by tliem. 

The second shows the five rattles as joined together. 






On Animal Power, liij ./. A. Borellt. 

The author first gives an exact de.scription of a muscle, 
whicit within its tendinous or nervous membrane contains 
several small bundles of fibres, which constitute an hexagonal 
square, or triangular prism; the fibres them.selves in each 
prism being parallel, and variously connected to each other; 
the microscopical appearance of a single fibre representing a 
cylinder, not hollow like a reed, but full of a spongy pith like 
eider. He gives an account of the several species of muscles, 
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from the position of their fibres, and asserts tlieir propels 
action to be contraction. He confutes the conmion opinion, 
that nature with a very small force lifts up the greatest 
weights, the contrary being demonstrated, that the pmver 
exceeds the weight of the limbs that are lilted up by it 100 
or 1000 times. 

lie gives us, likewise, an account of the wonderful structure 
of the back-bone, to the cartilages df which he attributes a 
greater force than to all the muscles that contract it, as% 
evident from this proposition: that if a porter carry on liis 
back a weight of 1201b., the pow'cr nature exercises by the 
cartilages of the vertebne, and the nuisculi extensores of the 
back, is equal to the force of 25,.>8.5lb.; that of the muscles 
alone he computes to be 64011b ; and observes , that the re¬ 
tention of a joint stretched out is not from the touical action 
of antiygonist muscles. * 

Hence he goes on to deliver the various postures of an 
animal, which he does by assigning his centre of gravity in 
all his possible positions. As in a man stretched out at 
length, the centre is between the nates and pubCs. That a 
man cannot well stand on one heel, or tip of a toe, because 
in these cases the line of direction falls without his basis, &c. 

That tliough birds have two feet, yet they neither walk 
nor stand the same way as a man ; njuch depends on the 
dilfercnt structure of their joints. For, 1. they differ in the 
number of the bones. 2. In the form, .‘h In the distribution 
and make of their muscles. 4. in the joints themselves. , 

He demonstrates the manner horv a bird when sleeping 
sits firm on a twig, though the muscles are then inactive; 
namely, by a strong constriction of its claws, and, conse¬ 
quently, a firm comprehension of that twig, necessarily and 
mechanically resulting from the gravity of the bird, and the 
shortness of the tendons of those muscles that contract the 
claws. 


That quadrupeds cannot stand in their natural prone 
position on one or two feet, because th'e centre of gravity and 
its line of propension cannot fail in either, or betvveen both. 

He shows the art of skating upon ice, as also how progres¬ 
sion in quadrupeds is performed, and likewise leaping, in 
which the vis motiva is to the weight of the body as 2900 is 
to one. That in leaping according to a line inclined to the 
horizon, at oblique angles, the line described by the centre 
of gravity shall bo a curve parabola, as being compounded of 
the straight uniform motion forward, and the accelerated 
descent of the heavy body. Next he gives an exact account 
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6f flying, the niain stress of wliich is in the largeness of th« 
muscles that move the wir^s, the potentia of which exceeds 
the weight of tlie bird 10,0(K) times; with many more curious 
particulars about their several ways of flying. 

He describes the action of swimming, and how fishes 
change their specified gravity on occasion, by the compressit)n 
and dilatation of the air contained in their air-bladders, per¬ 
formed by the many add strong muscles about their bellies. 
Wfe assigns the reason why man does not swim by instinct as 
w'ell as other animals, to be chiefly on account of the gravity 
of the head so much exceeding the proportion of that of the 
rest of the body. 

In the second part the author describes the mechanical 
mode, and ii^signs tlie immediate cause, by which the con¬ 
traction of the muscles is [)crformed. , 

Concluding that the muscles are contracted from the infla¬ 
tion of their fibres by adventitious bodies, as it were by 
wedges; ar^d having refused an hicorporeal natural faculty 
for the immediate mover, as also any aerial substance, and 
rejected life blood filling the pores of the muscles, together 
with the manner by wliich moistened ropes are contracted, 
he infers, that the ebullition, caused in the muscles by the 
concurrence of the blood and succus nerveus, is the imme¬ 
diate cause of the intumescence and contraction, which he 
confirms and illustrates by arguments and experiments. 

lie next gives an account of the internal motions of the 
fluids of the body, as of the circulation of the blood ; de¬ 
scribing the muscular structure of the heart, and showing 
how it differs from other muscles by the wonderful texture 
of its fibres. 

He at last infers that the moving faculty of the heart ex¬ 
ceeds the resistance of the whole blood m the arteries, and 
of the ligaments that hinder their dilatation, w'hich is greater 
than the force of a weight of lfl0,000. 

* He ascribes respiration wholly to the muscles that enlarge 
the thorax, viz. tlie intercostals and the diaphragm, together 
with the weight and elasticity of the air. The manner, by 
drawing up the circumference of the ribs towards the throat, 
bv directions that make acute angles with the plains of the 
ribs. The structure of the thorax" in the tortoise, he observes, 
is remarkable, therfe being no < ivided ribs, but one Continued 
bony arch, and no diaphragm; and instead of lungs, two long 
bladders, containing also the blood-vessels. These ba^s are 
not alternately filleil and emptied, but constantly remain full 
of air, w'hicli is not renewed in them but partially, by the 
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extern;.! muscles that stick to the skin, winch when inactive, 
make a hollow sinus, but contracted, a plane. 

A Discourse read before the Ttffifol Society^ coircerninq the 
jointed Worm. By Edward Tysov 

I SHALL begin with the jointed worm; and shall discriminate 
this from all other sorts of worms. Atnd the first is, its being 
flat; hencjg called lumbricus latus, and by Hippocrates, 
Tarda, i. e. fascia, and in English, the tape-worm. This 
flatness of the body sufficientjy distinguishes it from the 
other.s, winch are usually bred in the body ; which are either 
short and small, and then called ascarides, or longej;, as the 
tcrctcs. Nor is there any out of the body that I know of, 
that are thus flat. 

Jn one I have by me feet long, about fw’C joints make an 
inch; whereas the latter joints here are above an inch long; 
but in some I have takerv,out of dogs, there were tiO or 40, 
sometimes above 60 annuli, which, towards the head, make 
up but the length of an inch ; whereas towanls the»tail six or 
.‘^even joints equalled that measure, and sometimes three; su 
that graihially the joints seem to increase, both in length 
and breadth, as they approach the tail. 

AvS to the length of this worm, it is sometimes as long as 
all the bowels; not that it lies extendi straight the length 
of the guts, as those might think, who fondly imagined it was 
notiiing else hut a mucous skin, or spolium of the same: but 
it lies convoluted in several places; so that it often vastly 
exceeds the whole length of the intestines’ themselves. 
Flatcrus observed one K> feet long; and Pliny says, they are 
sometimes SOO feet or more. Tliaddaeus Dunus saw voided 
by a woman one jiiece of this worm five yards long; and 
another, above 20 yards long. Yet in neither could he ob-* 
servo cither the head or the tail. But what Olaus Borrichius 
tells us is remarkublc ; that a patient of his, m a year’s time, 
has voided 800 feet of this sort of worm, but in several 
pieces; and that 200 feet of it he kept by him; and that 
hitherto he JiS® tnct with the head. For the patient* 
observed, thStit always in the voiding it, he perceived it break 
oft’; that he has not yet come to the end; and still goes on 
voiding the same. Which I could parallel with an instance 
of a person, once my patient, who has voided vast quantities 
of this worm, for several years together; but in several 
pieces, 2, 3, 4-, 6, or more yanis long; but all put together, 
would much exceed the length of that of Borrichius. Tulpius 
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«says he showed, in the Anatomy Theatre, 4-0 yards of this 
worm; wliich was voided by one in two days’ time. However, 
I question whether all those pieces which are voided by the 
same person may be always reputed parts of the same worm, 
or of different. Yet this is undeniable, and must be al¬ 
lowed, that this worm is amazingly long, which plainly appears 
even by those pieces w<! see of tliem ; for, Ijesides the instances 
already given, Simon •Schult.zius mentions one seveti yards 
long, and another nine yards. Clusius tells us, that the Duke 
of Austria’s cook voided pieces of this worm, 6,.12, and 15 
yards long. Jacobus Oethogus measured one 18 yards long. 
Alexander Camerarius has seen them above 20 yanls long. 
In the fvdace at Tiguri is kept the ligure of one 18 feet lohg : 
and abundapee of mare instances I could give were it needful. 





But I shall describe that piece of one I have by me, voided 
by a young 'man about 20 years of age, on the use of an 
emulsion of the cold seeds, who plainly perceived it alive, 
and to move ; and having put it in a wide mouthed-glass, it 
often endeavoured by raising its body to get out; but the 
'cold water into which it was put afterwards soon killed it. 
I measured it and found it 24 feet, or eight yards long. In 
it I numbered 507 joints. Its colour was extreme white, being 
turgid with chyle ; its body flat, about the thickness of half a 
crown, where thickest; and the joints towards the tail about 
bne fourth of an inch broad; those towards the h'ad about one 
foui*th as broad as those towards the tail, anjd ’ ^.e the joints 
were not one fourth of an inch long, whereas those at the tail 
were a full inch long, and something more; and from the head 
they seemed gradually to increase jn length. The Joints much 
of a wideness throughout; and the jetting edges of the former 
over the latter usually plain and even; unless where the con - 
Unction of the body had rendered thern a htlle crimplcfl 
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tiifeeraOciM^^r iriy ttiight distinguish; 

them, or bd' observed^ only a smooth surface { but abdut tiie 

ni iddle of the edges' of efi(;i|fet joint I observed a prdttiVettft ing 

orificb, mIKch woup%asily though admit a ho]^^ bristle, and 

was opeh^ and apparent to the e 

^re placed for the most part aiteinlwlhr> in 

right, side^ in the following on the 1@ft. But sdiitietimes I 

Wve observed them in two, more seldom in thr^ apdCeeding 

joints »of i^e «ame side j but never ih one joint 
once. These orifices J take ah>present for sO many* ^StMtKsw 
SlBnt since I have here mentioned Of what length they have 
be^ observed in man, I shall also add how long those were I 
have seen in dogs* For though they ar#to be mgt with imly 
jn the animal kingdqm; yet in abundance of the subjects of 
this, and those too of different species, they are very pij[tii8nt 5 
In fishes,” as in the pike, whitings, bleaks, crritisrh^ib^'p* 
and t^oit tihts score sometimes they prove a gi^atpfba|#to 
the mercliahtsi as Platerns observes^ the^ beings 
thrdw thiiai In bleaks in the^surnttier-tmtef ^you 

open those that leap and tumble on the wateri frou^ 
merit they feel within, you almost constant^ mee| iVith tiiis 
worm, which is a, thing well known to the waternien, P 
oxen often they are observed likewise, not so mneb in calces; 
but in dogs ^eiry fi’equejnfly f which" Waterns' mates tO Be 
another 8ort?!|^ wie tajnia, and calls it lignk. Simon Schul^ 
zius mentioi^ a lap-dog that in a short tithe foidOd hi^ 
yards of this worm in several pieces^ » 

I have oftentimes here seen thein|teyself, but %hall mentioj| 
those only 1 found in dissection; as T met with the first timp 
two. There was indeed another piece, which I t;^e bnly fl 
broken otf from one of the former, because here botli oxtrero!^ 
were pretty large, and the joints throughopt proporttonahly 
long. V But in the two others the disproportion was ye^ 

here? 

bes^yfitB fimrs ori spikes^ wliic^ sh^l ,aB«rwai^|p|| 
scribe, jtrtook notice that riiis>xtreme, if 
slend^y: an<]^^en a^ little.-contractniilabtlw^in^ 
snialli^t-jjj ^fr ere; scarcely rdiscfmaible'by 
but jvhere | AsIWd better disringnij^b ■ 'bet'ween 8^^ 
40 i^e the length of an inch i bi^ teyt^^ 
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wUii just tile same head, but about five feet long; towjirds the 
beft4 ib fl'ls 60 jornts scarcely itijide an irt|iv^bvjt nt the tail 
about three equalled that space; and the joints here were 
aboiit a quarter of an inch broad; and in the sides of the 
joints in this, I plainly perceived those oriliO^a I it present 



call the mouths. 


Letter from Mr. AntiiSny LEUPreyuosK, of Delft, concerning 
the ^jipectroTices (f several Woods, and iheiV Vessel. 


• ■ , • . , • - .-v 

I SEND you here some obsei vations on wood. ;]B C! “(fig^d.) 
is a part of the circumference of an oak or tree. Sec. bemg 
* crflS yeitrs’ growth, and therefore having 18 rings, onofor each 
year; diat wiliich b - , 

; IS .made the last 
■ year being al- * 
ways the great- 

est, though not //VVvV:;;:^^^ 
always propor- ^ 

tionably great, - 

but according as //;// 

the year is more b; i////////////fMvU i WiU lii ll 11 iC 
or less iruitiul. -A. 

The pieces described ju the following figures are such as E 
in the 15th ring, and sometimes not so large ; yet from,such 
a part I doubt not but the constitution of the wholi^ilee 
m|y sufficiently be understood. g, 

When a tree is sawed across, and afterwards planed very 
i? 5 ;i|*mooth, we see lines, as it were, drawn fronfi the eenpre^ 
%lmd, reachitig to the circumference B; these jire v^spls 
^ which carry the sap to the bark; as by the ad|oinedd|^irC» 

' will'appear. 

‘ In fig. '%:h BCX) ^hows a piece of o^, ^wliich observed; 

was thus drawn from a piece ofwood as la|;igC as 
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IT. Fjarg^uie sep^^ one yeah For 

when )t|ie’ firm and thick 

^4 small ves^is, as ^ hardt^to^; 

be- Jistinguislied^ W appear as browh ra^S 




be .4i$tiriuished,^^^ appear as brovrii 

streakk. Between the said F F, F F, is cbbprehen4ed 4^4^ 
thickness of wood which has been added to the circumfereric^» 
pf e trefi^Jjy a year s growtli." The .wood fias fi ve sorts of vessels, 

sorts going npwards,^ and two lying honzbnj^y. 
J|,F F denote'large ascending vessels made everyyda^ in the 

in the aforesaid piece ofwbdd, 
is about of a square inch, are I guess about ^ipOO^ 
Flence h. ah oak-tree or four feet diameter are 3?0(T mBlions 
of ascending vessels, and in one of one foot there 
millions of vessels. "If we suppose 10 of these great and 
small vessels in a day to carry up one drop of water, and that 
100 of these drops make mie cubic inch, there will be 26 ^, 01)0 
, cul)ic,inches.' ' ■ , , 

These, foreihentioned uprising vessels empty constantly 
their sap into an incredible number of* vessels, Which lie 
horizontally in the body of the tree, to cause a continual 
gfo’i^h in thickness. Fig. 2., G G G, are a sort of vessels 
which run horizontal, beginning from the pidi of the bree, but 
afteW'hrds in great numbers takidBIfrtheir rise frob the As- 
'e^hg-yessels.;;:' . ^ ^ 
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’little piece of 
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Fig. 4 . 18 a piece of pahn- 
h^ooa f and tliohgh I examined 
a‘^’Gat''deat'^hf''iCFdduld'find' :r 

little difference in the several parts^ pnd therefore I havfe^^l 

...contented ':mySelf.. with'.' de^Sll 
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and shiiung, though for the most part it is made of extremely 
small vessels, and of some*greater; which I have represented 





as near as possible. GGGG are the vessels of which the in¬ 
nermost parft of the straw are made; these vessels are four, 
five, and six sided, according as they come to fit themselves. 
H H H are other vessels which run in between the fore- 
mentioned ones, and are beset round with small vessels^ In 
these vessels I have seen the sap sink down suddenly at the 
time of the growing of the straw, when at the same time 1 
saw the sap rise up in the Vessels GG, which sap was made 
mostly of globules ; and when the globules came to pass the 
valves, where the vessels were narrowest, these globules then 
changed into the form p£^cones, till they obtained a larger 
room, and then they v’iimk then’ forjner globular shape. . 


A Conjecture on under Currents at the Stra>ts Mouth and other 
Places.^ By Thomas Smitiu D.D 

5 At the Straits, there is a vast draught of water poured 
continually out of the Atlantic into the Mediterranean ; the 
mouth or entrance of which between Cape Sparte! or Sprat, 
as the seamen call it, and Cape Trafalgar, maybe near sevtm 
l^gues wide, the current setting strong into it, and not losing 
its torce till it runs as far as Malaga, which about 20 leagues 
witbini the Straits. By the benefit of this Current^ thou^jh 
the wind be contrary^ if it doe's not Overblow, shipa easdy 
torn ir\jto the Gu^ as they term the narrow passage, which w 
about 20 miles in length. At the end of which are two 
to wnll^ Gibraltar on die coast of Spain, which gives denomin- 
ation to the strait, and Ceuta on the ^rbary coast; at which 
plaees Hercules is supposed to have set up his pillars. What 
becomes of this great quantity of Vvafer poured in thiii^ way,' 
and of that which nms from the Buxine into the Bosfdiorus 
and Propontis, ano carried at last ’ through > the • Hellespont 
into the Aigean or Archipelago, is a curiods specu’alion, and 
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has exercised the ingenuity of phiiosaphejs and uavigatora . 
For there is no sensible rising of thh/water all aioog the Har"! 
bary coast, even down to Alexandria, tlie land beyond Tr^oli, 
and that of Egypt lying very low, and easily to be overflowed. 
They observe, indeed, that the water rises three feet or three 
feet and a half m the Gulf of Venice, and as much, or very 
near as much, all along the river of Gsnoa,as far as the river 
ArnO 1 but this rather adds to the wonder. 

I here omit tp speak at large of the several hypotheses 
which have been invented to solve this difficulty; siich as sub¬ 
terraneous vents, cavities, and ihdraughts, exhalatwns by the 
sun-beams, the running out of the water on the Airican. side, 
%6 if there were a kind of circular motion ol the water. My . 
conjecture is, that there is an pnder-current, by w'hich . as, 
great a quantity of water is carried out as comes flowing in. 
To confirm which, besides what might be said about the 
difference of tides in the offing, und at the shore in the 
Downs, which necessarily Supposes an under-current, I shall 
present you with an instance of the like nature in^the Baltic 
sound, as I received it from an able seaman, who was at the 
making of the trial. He told me, that being there in one of 
the king’s frigates, they went with their pinnace into the 
mid stream, and were tarried viol^^y by the current 5 fhaF 
soon after tliey sunk a bucket wllHp •large cannon ball, 
certain depth of water, which gave ^eck to the boat s motion, 
and sinking it still lower and lower, the boat was driven 
ahead to windward against the upper current: tlie current 
aloft, as he added, not being four or five fatlipm deep, and 
that the lower the bucket was let fall, they found the under 
current the stronger. 


Of the Pores in the Skin of the Hands and Feet. Pf 

Nsn. Gum, M.I) 

k j . ■ r 

The pores in the hands and feet ^are very remarl^able: 
both in respect,of their position and their amplitude. 'For if 
any one will but take the pains, vpth an in4iffcrent glass, ,to 
survey the palm pf his hand very well wash^ with in balk 
lie may perceive innumerable little ridges, of equal size and 
distance, and every where running parallel Ao each othen 
Arid especially on t;l)e;end8 arid first joints of the fingers and 

thumb, on the top of tbe, ball, rind near the root of the thumb 
H little above the wrist. In all which pyicesj they are very 
regularly disposed into "spherical triangles and ellipse^ Dn 
these ridges stand the pores, all in even, rows, and cMucn a 

1 .' ‘4 
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magnititdd, as to be visible to a good eye/withowt a-glasSi 
But being viewed with One, every pore looks like a little 
Ibunj^ain, and the sweat may be seen to stand tharein, as 
clear as iock-water, and often as it is wiped off, to spring up 
within them again. 

What nature intends in the position of these ridges, is, 
that they may the betticr suit with the use and motion'of the 
hand i those of the lower side of every triangle, to the bending 
in or clutching of the fingers; and those of the other two 
sides, and of the ellipses, to the pressure of the hand or 
fingers’ ends r.gainst any body; requiring them to yield to the 
right and left. On these ridges the pores are very provi¬ 
dently placed, and not in the furrows which lie between them; 
that so their structure might be the stronger, and less liable 
to be tU praved l^y compression ; whereby only the furrows 
are dilated or contracted, the ridges constantly maintaining 
themselves, and so the pores unaltered. For the same reason, 
t!»e pores are also very large, that they may still be the betLei* 
preserved,, though the skin be ever so much compressed and 
condensed, by the constant use and labour of the hand. So 
likewise those of the "feet, notwithstanding the compression 
of the skin by the weight of the whole body. 


Letter from Mr. Asi'HO^TLeuiv'ENHo^k, about Animals in the 

Scurf of the TeetJi, the Substame called TVor/ns in the 
. Nose, and the CiUieula consisting of Scales. 

Though my teeth are kept usually very clean, yet when 
I view them in a magnifying glass, I find growing between 
them a little white matter, as thick as wetted flour< in this 
substance, though I could not perceive any motion, I judged 
>there might probably be living creatures. I therefore took 
some of this flour, and mixed it either with pure rain-w'ater 
wherein were no animals, or else with some of spittle, 
havi^ no animak nor air-bubbles to cause amotion m it; and 
then% ray great surprize perceived that the aforesaid matter 
fiotitayied very many smafl living animals, which moved them¬ 
selves very strangely. *rhe largest sort were not numerous, 
buHheif motion strong and nimble, darting themselves through 
the water or spittle, as a jack or pike does through the 
water. The second sort spun about like a topj and^were 
more in number than the first* la the third sort I*could not 
well distinguish the figure, for sometimes it seemed to be an 
oVnl; and other times a cirde: Uiese were exceedingly 'small, 
and so swift, that I can compare them to nothing better tlwn 
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oilii^r in stt, snjaHjspafCe, „ Qi^ this s^tlilielieve there ,huglU,J?e f!^^ 

in a quantity of water no larger than a^santl, 
t3n)iigh tire Bour were but the nmtk part of the wa%, or 
spittle containing it. Besides these animalSjt there were, a 
• great quantity of streaks pr threads of different lengths, but 
of like thickness, lying confusedly tggetlrer, some bjbr*t, and 
others straight. Inese had no motion or life in then?. 

I observed the spittle of two several women, whose , teeth 
were kept clean, and tliere were no anirnSls in .tbft spittle;; 
but the meal between the teeth, being mixed with watei*, as 
before, I found tlie. animals above described, as also the long 
particles. The spittle of a child of eight years (fid Iiad no 
living - creatures in it ; hut the meal between the teetl? had a 
great many of the animals abqve described, as also the streaks. 
The spittle of an old man ,tliat had lived soberly had no 
animals in it; but the substance upon and between his teeth 
had a great many living creatures swimming nimbler than 1 
had; hitlier,to seen. The* largest sort were numepus, and as 
they moved bent themselves. The other sorts of animals 
wei’e in great numbers, insomuch tlrat tliough the meal were 
littl(j, yet the water it was mixed with seemed to be all alive; 
ylmre were al«50 the long threacls .above mentioned. The 
-^ittle of another old man, n w^s like the former, but 

the animals in the scurf cfn the teeth were not all killed by 
his continual taking brandy, wine,.and tobacco ; for i found 
a few living animals of the tliird sort, and in the scurf be¬ 
tween the teeth I found many more small aniiyals of the two 

.smaller sorts. . 

1 took in ray mouth some very strong wine-vinegar; then 
closing my teeth, I gargled and'rinsed them very well with 
the vinegar'; and afterwards I washed tliem very wcU W'it|r 
ffiir water; but thei*c were innumerable quantities of animals 
still remaining in tlie scurf on the teeth, but most in tliat 
between tire teeth, and very few animals of tire fir^ sort. 

I took a .very- little wine-vinegar, and mixed it with thlfwater 
in ^wivich the scurf was dissolved v upon which tlie 
died' prosenByif -^ hence I conclude, that tire vinegar 
which It Washed «iny»teeth killed only tiiqse an imals 
which were on : the outside of the scurf, but did not jrass 

;;tlut>iigh the'whole'suhftariceof it.^v.t; ^-y 

•y The number of thOS# animals in the scurf of a,mar? s 
are n^iiy* that h believe they exceed, the hninberi of rnert 
10; w Ic^jgdom exapiinfttion of atsm 
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leuwenhokk’s discovekies. 

it, no thicker than a horse-hair, I found so many Jiving aiuraats 
in it, that I guess there might have been 1000 in a quantity 
of matter no larger than tiie f part of a sand. 

uiJl certain man being said to have Worms taken out of his 
face, I took a quantity of these imagined worms,- whicli I laid 
upon a clean glass, that I might view them at my leisure. 

I found them not to differ considerably; unless it were that 
some of the hairs in these supposed worms were so tender,, 
that they broke in two on the least touch. Other worms 
seemed to be a bundle of hairs, but when I went to separate 
them, it was just as if I hitd touched a soft fat body. I 
squeezed some black specks out of the thick of ray own nose, 
which I saw to be bundles of hairs, X then took out hairs from 
one of them to the number of ^6. I took the worms out of 
the noses of two other persons, and lofound the number of 
• hairs in a bundle to be from S, 4, 5, 6, and 9 to 25, and 30. 
When the worms lay deejiest in the nose, they seldom con¬ 
tained anyjfmirs, unless the person they came from were very 
black, and then the hairs were more easily perceivable. In 
the pressing out of worms, I could tell whether there were 
hairs in them or not; for if the substance came out straight, 
then there were always hairs; but if bended none. 

In the year 1674, I asserted that the cuHtula, or upp^ ^ 
skin of a body, consista((|f round particles or scales. I theff'" 
saw by a common microscope the parts of the scales appear¬ 
ing to the eye as if they were round, lying close in order, 
and so small that a sand would cover 200 or 250 of them. 
But examining them since by a glass which magnifies more, 

1 am satisfied that they are not made out of the grosser part 
of the moisture or substance which is evaporated out of the 
body, as I formerly thought, but are mere scales, such as 
grow on the outward skin of a fish, and called fish-scales, 
rhesc scales lie on our body Just.as they do upon fishes, the 
most part of them are five-sided, and are very thin, for I 
judge their breadth is about 25 tin>es more than their thick¬ 
ness. They lie three deep on the body, every part, being 
covered with three scales successively, though not above 
^ part of a scale discovers itself to the eye, the oUter part^ 
being hid by the other scales. 

The scales of fishes also appear but in part to the eyt.; but 
it is, very remarkable, that though fishes never cliange their 
scales, yet men do often; particularly I instance in myself 
at this time, being die 1st of September, that the scales came 
off me not o,ne by one, but in a cluster. When 1 pluck 
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off ft* Rd^eirom tay bod^ «rhich sticks fSist, and perhaps U but 
netrly'gromi; there comes btood tiHer it, or at least there 
remains a red spot. 

' It is easy to conceive how a louse, flea, 6t other insect, 
may thrust his sting or snout into the skin; for tiiey need 
not do it through the scales, but between the plates or-mails. 
From hence also maybe perceived, tl)pt there are no pores in 
the cuticula, for the conveying out of sweat, because that may 
ooze out from between the s^es, though they stick never so 
dose together, without supposing that there are channels, 
Xnade for its passage. Let us dily reckon bow many vacuities 
a scale has, whereby it is nourished so as to grow, and that 
in the space of \ part of a scale there may be 100 such 
vacuiUes, through which the humours of the body may pass, 
and tl»t 200 such parts of a scale may be covered with a 
sand. It will follow, then, tliat the body may exhale out of 
20,000 places in a quantity no larger than what a sand will 
ct»ver. * ’ • ' 


t/ie Bcfft in Ireland^ Mr. William Kisg. 

As to the of bogs, it is to be observed, that there 

are few placei^n our northern world but have been noted 
for them, as well os Ireland: evefy i^irbarous ill-inbabitcd 
country has them. I take the loca paluatria, or paludes, to 
be the very same we call bogs: the ancient Gauls, Germans, 
and Britons, retiring, when beaten, to the paludes, is just 
what we have experienced in the Irish; and,wo shall find 
tirade pieces in Italy that were barbai ous, such as Liguria, 
were infested with them, so that the true cause of them 
seems to be want of industiy. To show this, we are to con> 
sider,' that Ireland abounds in springs; that these springy 
axe mostly dry in the summer, ^nu the grass and weeds grow 
tliick about those places. In the winter they swell and run, 
and soften and loosen all the earth about them. Now 
that swertl or surface of tlm earth, Vhich consists of the 
roots' of grass, being lifted up and made ftizzy or spongy 
by the water in the winter, is mied in the spring, and does 
not &11 together, but wither in a tuft, and new grass springs 
through it, which the next winter is again li^d up: and 
thus raft ipriug is still more and more stopped, and the swerd 
gmwb thieW and thitker, till at first it makes what is called 
ft quaking bog, and as it rises and becqjmes drte^and the 
grass roots and 'other vegetables become more putrid, rogc* 
ther with the nnid and slime of tliC water, it acquire": a 
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'blacknesoi, anti bccoineys what is called a turf4>og. I believe 
when the vegetables rot,<thc saline partidea are generally 
washed away with the water, in which they are dissolved { 
but file oily or sulphureous remain and float on the water; 
I and tins is that which gives turf iti< inflammability. To make 
this appear, it is to be observed, that in Ireland the highest 
mountains are covered with bogs as well as the plains, be¬ 
cause the mountains abound much in springs. Now these 
being uninhabited, and no care being taken to clear the 
. springs, whole piountains arc thus over-run with bogs. 

It is to he observed, also? that Ireland abounds in moss 
more than probably any other country, insomuch that it is 
very apt Vo spoil fruit-trees and quicksets. This moss is of 
divers kiiidst and that which glows in bogs is remarkable; 
for the light spongy turf is notliing buU a congeries of the 
threads of tins liioss, before it be sufficiently rotten; and 
then the turf looks white, and is light. It u seen in each 
quantities and it> so tougli, that the tmf-spades cannot cut it. 
— In the north of Ireland they call it old-w'ives' tow, as it is 
not much iinlike flax : the turf-holes in time grow up with it 
again, as well as all the little gutters in the bogs; and to it 
the red or turf bog is probably owing; and from it even the 
hardent'd turf, when broken, is stringy, thoUgtl there plainly 
appear in it parts of qthef vegetables; and it is probable thatf 
the seed of this bog-moss, when *it falls on dry and parched 
gr^nd, produces heath. 

, The inconveniences of these bogs are very great; a con¬ 
siderable parf of the kingdom being rendered useless by 
them: thc^ keep people at a distance from each other, and 
consequently interrupt them in their aflairs. Generally, the 
land which should be our meadows, and the finest plains, ate 
covered with boi^s; this is observed over all Connaught, but 
fiiorc especially in Longford ^nd also in Westmeath, and in 
the nortn of Ireland. These bogs greatly obstruct the pass** 
ing from place to place; and on this account the roads are 
v^ry ji^ooked, or ^hey are made at vast expence through^ 
bogs. The bogs are a great destruction to cattle tbev chiW 
dbmmddity of Ireland; for in the spring, when they are weak 
and jhungry, tlic edges of tlie bogs have commonly grass, and 
the cattle venturing m to get it, fail into pits of sloths, and 
are either drowned or hurt in the pullii^ out: the number of 
lost this way U incredible. . 

Turf-bogs preserve things a long timo: a corpse will Ho 
ejr,itirq in one for several years: also trees are found sound 
entire ip them, and eyen birch and fdder, that‘ave very 
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subject to rot; such trees bum very well) and serve for 
torches in the night. * 


Concerning die Salts of Vinegar. 8fc. By M. AstbosY ^ 

Leuwkbhobk. 

Having found my yearly provision of vinegar, which had 
been about three months in the cellar, to be more sour tlian 
ordinary, I left it open to 
the air during some hours, 
at which time 1 observed a 
great many particles, which 
T call the salt of the vine* 
g-ir, as 6g. A, tapering 
Inwards each end; and 
having in the middle a long 
brownish figure: others of 
tile same extent, as hg. B, 
being as clear as crystal; 
and these were the most 
numerous: others being 
long and brownish, having 
in the middle'of theiii a 
bright clear substance, os' 
hg. C. In another place 
were some few oval figures, 

within which were contained some lesser ovals, as fig. D. 
Under the aforesaid figures, A, B, C, I thought 1 saw many 
that had a hollowness witliin them, like that of a boat; seme* 
times one of the figures appeared, the one half brown, and the 
other part clear; sometimes one of the figures lay across 
another, as at E. SAnetimes there were figures which seemed 
to have been cut in two, each of them representing but one 
half of A, B, or C, as F. Many of these figures were so small, 
aa scarcely to be seen, but so numerous^ that I judged them to 
be many thousands in one small drop of vinegar. These par* 
tides 1 take to be the sharp pungent matter, vriiich causes the 
sense in the tongue, which we term sour. 

. Having put into a glass about two inches wide a little 
vinegar, k was sufibred to stand on my table for eight weeks. 
In this time I found swimming on the surface of the vinegar 
a ^1 grown live eel,' L M and N O, which there were 
many more in the vinegarii • 

>1 'took several new i^asses with Vinner, and put in them 
some* crabs’ eyes, split into small pieces, lest tne grit that 
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<’onies from thorn, vrhon poxnuhnl. should hinder my aigbt; I 
fbund that the long iharp Sutures wliilli might be likened to a 
weave's shuttle, were noxv tlmnned into figures, whose basis 
was oblohg, rising up pyramidally, P_ 

a pointed diamond, us Othci s 53 

had their basis square, as Q. Others ^ 

an irregular quadrilateral, as R. Rut ^ 

these last two figures, I suppo^cd, 
were accidental, ibr want of sufficient ^ 

matter to complete, anil pcrleet them on all sides, Tlie 
number of particles wa- so great, that in a gross computation 
I judged them to be (>000 m a dioji about the si/e of loo 
b.irley-corns. 

1 took sortie vinegar out of a glass, that had crabs’ eyes in 
it, at a time before all the air-lmbbles were ascended; but 
even then the basis of the salt particles was four-square, and 
not us in common vinegar. The liquor had quite lost its 
acidity. I‘took also uliite chalk, beaten to pitces, and put it 
in vinegar, whore it caused as great a commotion and rising of 
air-bubbles as the'cr.fb,' e>es liad done : it jiroduccd also the 
same figures of the iKiit, and the same insipidness. 


Ahstr(>ct of a Letter fi inn Mr Ltvxrj khoek in 0\e JR. S., dnietl 
Jan. 23 . 1681 -% 5 , nmrernbig th^ vai^ntu Figures of the A'lih’s 
eontaitud tu sei'ird Suhtanus. 

I TOOK some of ihc ‘■alt of (.'arduus Bencdictus, such a-, is 
commonly sold in t'le apetliecai ics’ shops: it was rather mo»‘ t, 
and its parts seen'i’d to be so huddled up togother, that thiy 
could not be disti iguished from one another: [ closed it up 
in a glass, to prevent the evaporation; and when it hud stood 
stopped for some days, many of the particles were nitr 
together, on the side of the ghiss, forming some flat longish 
figures, of different magnitudes, tlie largest in length about 
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the diameter of a 
hair of inv beard, 
fig^ b. In 
another place, 

thesdf ealts lay so, _ 

tliat I could v,^ 
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in water to <IiKsnlve it, and tool: of it alwut as much as two' 
I;.ii‘!L‘y*com», spreading it thin Uefoi^ me: and when it was in 
iiiofion, 1 not only observed the above-mentioned figures^and 
shootings of the salt, but found several new figtures ^ich 
were thin and long, and sharp towards both ends, as fig. I. 

()thcrs that lay near them were broader, but not so long, and 
their ends not so sharp, as fig. K. saw also some perfect 
four-square figures, as fig. L ; but they bad no thickness 
th.it I could discover. Also tlicrc were some quadi'ilateial 
p>ramidal figures, like those of common salt, as fig.M, These 
observations must be made befofe the water is evaporated, for 
when the water is almost gone, such a multitude of ^>nrticles 
appear, and run together, tliat (hey caitsc a confusion. On a 
further examination, of a more genuine sort, I peiVeived very 
}>lainly a nui^cr of*figures tapering tow arils both ends, as 
above meution^cd in fig. 1. After about a day's time, I saw 
si'veral flat figures, as F and H. Kut having dissolved the 
suit in rain water, and view'll! it n.s it lay tiiin upon my plate, 
i found all the above-menlioned figures: but tliose of K,L,and 
M,exceeded in number all the rest; inscmucli, that 1 conceived 
I saw more in a quantity of vv.iter equal 
to the weight of a grahi, than there 
are stars to be seen in the heavens by 
the naked eje. , 

iSW Ammoniae, — The figrtue of tlys 
sail dihsolved in water generally ap- 
pf'.ircd like the boughs of a tree, beset 
vntii irregular leaves, one larger than 
another, as is represented A li). In an¬ 
other place lay nve or six brunehes like 
A, seeming to proceed from a common 
centre, as E. 1 saw also salt particles 
like B and C ; end where there vi'cre 
no branches, the scattered salts looked 
like so many Hints, differing from each 
other in size, but being never perfectly '' 
round, as. fig. D. 
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A Discourse concerning Gravity and its Prettiesj and an 
die Laws of tke Descent cf heany Bodies. By B, ^aileY 

Nature, amidst tlie great voriet^ of pjoblems wherewith 
she exercises the wits of philosophical men, fgsarceW sfTords 
any one wherein the. effect is more \ isible^ and the cause 
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mora concealed, than in those of the phtcnomcna of gravity 
or weight. Before we cah go alone, we must learn to defend 
our^lves from the violence of its impulse, by not trusting the 
centre of gravity of our bodies beyond our reach; and yet 
the acutest philosophers, and the subtilcst enquirers into the 
original of this motion, have been so far from satisfying their 
readers, that they themselves seem little to have uilderstood 
tile consequences of their own hypotheses. 

The notion of Descartes seems to he quite incomprehen¬ 
sible ; he would have the particles of his celestial matter, by 
being reflected irom the surface of the earth, and so ascend¬ 
ing fronts it, to drive down into their places those terrestrial 
bodies they find above them : tliis is as near as 1 can gather 
the scope oV the 21, 22, and 23 sections of the last book 
of his Principid Philosophiae; yet neithl*r fie, Mr any of his 
followers, can show how a body suspended in wee ether shall 
be curried downwards by 4 continual impulse tending upwards. 

Vossius had others assert the cause of the descent of heavy 
bodies to.be the diurnal rotation of the earth upon its axis; 
not considering that, according to the doctrine of motion, all 
bodies moved in a circle recede trom the centre of their 
motion; by which an effect contrary to gravity would follow, 
and all loose bodies would be thrown into the air in a tangent 
to the pirullel of latifude without the intervention of some 
other principle to keep them fast, such as that of gravity. 
Besides, the effect of this principle is found throughout tne 
whole surface of the globe nearly equal; and certain experi¬ 
ments seem 4o argue it ratiicr less near the equator than 
towards the poles ; which could not be the case, if the diurnal 
rotation of the earth on its axis were the cause of gravity; 
for where the motion is 8wi.test, there the effect would oe 
<nost considenibfe. 

Others assign the pressure of tlie atmosphere, as the cause 
of this- tendency towards the centre of the earth; but 
unhappily they have mistaken the effect for tiiq cause, it 
being plain from unaoubted principles, that the atmosphere 
has other pressure but what it derives from its gravity; 
and that the weight of the upper parts of the air, pressing oi\ 
the loweTf do so far bend the spnngs'of that clastih body, as 
to give ft a force equal td the weight that compressed it, 
having of itself no fhred at all: and supposing it had, it will 
be ve^ fiord to explain the modus, how that pressure should 
occasion the desaent of a boi^ circomscriDed by it, an^ 
pressed equally hbove and below, without some otnOr fbrre 
to draw or push it downwards. But to demonstrate the con- 
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trarjr of tlu9 ofwion, an experiment was lon« since shown 
before the Roya4 Society, by wthch it appeared, that the 
atmosphere was so for from being the cauve of gravity* that 
its effects are roach mdre vigorous where the pressure of the 
atmosphere is removed; few a long glass receiver, having a 
hght down-feathm* included, being evacuated of air, tlte 
featlier, which in the air would lutdly sink, did in vacuo 
descend with nearly the same velocity as a stone. 

Some think to illustrate this descent of heavy bodies, by 
comparing it with the virtue of the loadstone. But, setting 
aside the difference in the tn&nner of their attractions, the 
loadstone attracting only in and about its poles, but fhe earth 
almost equally in all parts of its surface, this comparison 
avails no more than to explain unknown tiling by another 
equally so. • 

Others assi^ as the cause, a certain sympatlietical attrac> 
tion between the earth and its parts; whereby they have, as 

were, a desire to be uniUfd. But this is so far frdm explain¬ 
ing the modus, that it is little more than telling ys in other 
terms, tliat heavy bodies descend, because they descend. 

But though the efficient cause of gravity be so obscure, 
yet its Bnal cause is clear enough; for it is by this single 
pi incipic, that the earth and all the celestial bodies are kept 
from dissolution : the least .of their • particles not being 
suffered to rtscede fkr from their surfaces, without being im¬ 
mediately brought down again by virtue of this natural 
tendency; which, for their preservation,.the inffnite wisdom 
of their Creator has ordained to be towards each of their 


centres; nor can the globes of the sun and planets be other¬ 
wise destroyed, than by depriving them of tliis power of 
keying tlieir parts united. 

The affections or properties of gravity, and its manner of* 
acting oh falling bodies, have been in a great -measore dis¬ 
covered, and most of them made out by madiematical demon¬ 
stration, by the accurate diligence of Galileo, Torricelli, 
Huy^ns, and others, and now latel;^ by our worthy country^ 
man Mr, Isaac Newton, who has an incomparable 'ireatjse on. 
Motion almost ready for the press. Of these properties the 
first M, tfiiat by this princ^le of gravitatiim idl bodies descend*' 
towards a point, which either is, or else is very pear to the 
c4nt^ of mamitude of the eaith fpid sea, abwt wliicb the 
sell forms itsmf exactly into a ^dierical swcfiieet smd the pro¬ 
minences of the land*' consiclering the bgik of the whole, 
differ but insepsthly 'fixfoi It. Hh This point, ttr pentre of 
grayitutipn, is jfix^witlua ^ earth, or at. least has been so. 
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ever amce wo have any authentic history: 'for a cons^^enee 
of itsX’bsR^, though never so little, would be tlie overflowing 
, of tjie low lands on that side of the globe Cowards which it 
approached, and tbc leaving new island bare on the opposite 
^de, from which it receded. S. That in idl mits m the 
soH^e of the earth, or rather in all points equi^tant from 
its cenh'e, the force qf gravity is nearly equal; sO that the 
length of the pendulum, vibrating seconds of time, is found 
in all parts of the world to be nearlv the same. ^ Timt 
gravity equally affects all bodies,'without regard either to 
their matter, bulk, or figure; so that the resistance of the 
medium jbeing removed, the most compact and tlie loosest, 
the greatest and smallest bodies, womd descend the same 
spaces in dqual times; the truth of which appears from the 
experiment before cited. In these last two particulars is 
shown the great difference between gi avity ana magnetism, 
the one affecting iron only, and that towards its poles, the 
other all 'bodies alike in every'part. From hcncc it will 
follow, as p corollary, that there is no such thing as positive 
levity; those things that appear light, being only compara- 
ti\ ely so; and whereas sever^ things ri^c and f!o.it in fluids, it 
it> because, bulk for bulk, they are not so heavy as those fluids; 
nor IS there any reason why cork, for instance, should be said 
to be light becauseah, swims .on water, anymore than iron 
because it swims on mercury. 5. That this power increases 
as you descend to, and decreases as we ascend from, thd 
centre, and that in jdic proportion of the squares of the dis> 
tances from it reciprocally, so as at a double distance to have 
but a quarter of the force ; a principle on which Mr. Kewton 
has made out ail the pheenomena of the celestial motions, in 
so easy and natural a manner, that its truth is past dispute. 

. Besides, it is highly rational, tliat the attractive or gra\ itatidg 
poiver should exert itself more vigorously in a sniatl sphere, 
and weaaer in a greater, in proportion as it is contracted or 
expanded; and if so,^seeing uiat the surfaces of spheres are 
os the squares of their radii, this power at several distances 
kWill he as the squares of those distances reciprocallyand 
then its whole actioti on each spherical surfhos^ be it great or 


! Barth; and thence is reasonably inferred) to be the general 
l^le obsmed by nature in alf the other oelestial bodies, 
pieae are the prauipu affectiofts of gravUy» from which 
Frtales Aw the fon of bodies, and the motion of prefects, 
iihathematically dedocible. Mr. Isaac ??ewtOn has showti 
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how'to ddine the spaces of the descent of a body, let &II 
from any/given hei^t, down to the centre, supposing the 
|[ravitatiQn to increase, as in the fifth property { but concjder* 
mg the smallness of height, to which any projectile can be 
made to ascend, and over how small an arch ol the globe it 
can be thrown by anv of our engines, we may well enough* 
suppose tlte gravity to be equal throughout: and the descents 
of projectiles to be in parallel lines, which in reahty are 
towards the centre, the j^erence being so small, as oy no 
tneans to be discovered fl^racticei 

propositions concerning the Descent ojf heavy Bodies^ and the 

Motion of Prqfecti. » 

Prop, I. The velocities of'tailing bodies are proportional 
to the times, ^ from ^he beginning of tlieir falls. For the 
action of cavity being continual, in every space of time the 
falling, body receives a new impulso, equal to what it had be* 
fore, in the same space of time, received from the same 
power; for instance, in the first second of time, the frllmg 
^dy has acquired a velocity, which in that time would carry 
•t to a certain distance, suppose 32 feet, and if tliere were no 
tew force, it would descend at that rate with an equable rao- 
t ion; but in the next second of time, the same power of gra- 
\ ity coutinually acting on it superadds a pew velocity equal to 
the former; so that at the end of t*o seconds, the velocity 
is double to what it h as at the end of tlie first: and after the 
s ime manner may it be proved to be triple at the eu'd of the 
third secoi||ii and so on. Therefore the velocitjes of falling 
bodies are pr^ortional to the times of their falls. Q. £. D. 

Prop, 11, The spaces described by the full of a body 
are as the squares of the times, from the beginning of the 
foil. Let A B represent the time of the 
fall of a body; B C, pi^riHmdicular to A B, 
the velocity acmiired at the end of the 
fall; and maw me line AC; tlien divide 
the line A 9, representing the time, inter as 
many equal parts as you please, as b, b, b, b, 

&c. and through these points draw the 
lines be, be, be, be, &c. parallel to B.C. It 
is manifest that the several lines, be, repre* 
tent the several velocities of tj^e falung^ 
body, in such parts of the time as Ab is of AB, Vy former 
proj^sitlon. It is likewise evident, thpt the sfxp, A B C„m the 
siys^ of all the Imoa be; so that thf[ area A B C represents the; 
su^n of ojl the velocities, between nOnq ^d B C> supposed in- 
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iinitely man/.; which sum .39 th^ 8pa(:et desceiulad in 
represeuted by A B. And, by Ute same reason^ the ^areaa 
A Of will represent the spaces desceoded in the times 4 h; so 
then the spaces descended in the times AB, Ab, ore as the 
areas of the triangles ABCt Abc> which by tlie ^th of tlie 
.sixth of Euclid, are as the squares of their homologous sides 
A, B, Ab that is, of the times. Therefore the descents of ihlHng 
bodies are as the squares of the times of their fall Q. E. D. 

Prqp. HI, The velocity, wltich^ falling body acquires in 
any i^>ace of time is double to thd^ith which it would have 
moved the space descended by an equable motion, in the 
same time. For, draw the line E C parallel to A B, and A E 
parallel to B C, in the same fig. I., and complete the {>aralleIo* 
gram, AB6E: it is evident that its area may represent the 
space a body moved equably with the velocity B C would de> 
setibe in the time AB; ana the triangle ABC repre^nts the 
^ace described by the fall of a body, in the same time AB, 
W the seeond proposition. Now the triangle A B C fs na^' 
the parallelogram A BCE, and consequently the space de< 
scribed by the fiill is half wlut would have been described by 
an equable motion with tlie velocity BC, in the same time: 
tlierefore the velocity BC, at the end of the fidl, is double to 
that velocity, which in tlie time A B would have described the 
space fallen, repre^ted by tho triangle ABC, with an 
equable motion. Q. £. D. 

Prep. IV. All bodies on or near the surface of earth, 
•in their*fall, descend in such a manner, os at thq.end of the 
first second pf time, to have described 16 feet m one inch, 
London measure, and acquired the velocity of 32 feet ti^q 
iuclies in a second. The lengtli of the pendulum, vjbratinx 
seconds, bemg found inches, the descent in a second wtH 
be found by the aforesaid anali^ to be 16 feet one inch; and 



by reason of the swifliiess of the fall, cannot so .exactly 
(ermine its quantity.* . 

, From tliese four propositions, all questions concerning 
jnnipendicuiar fall ol biidies are easily solved; and mtber we 
time, height, or v^ocity being assi^ei^ ^e other two may be 
readily found. From wem, likewise, is the doebcine of pta- 
i^^tiles deducibl^ assumingil the two foUDwing <^ioma{ vis. 
Tnat a body, put in motion, will move on coptinuaiiy in a 
right line with ^ equable motion; uni^ia aoum q^r, fofc:^ 

Jit impediment intervene* by wltjch it is acfietei;ated, pr re< 
carded, 07 defiected. , 2dly, Tliak^a body.l^^i ggitab^ 
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tn^ motiona bV their compounded forces pitss 

throu^ the some points as it woi/td do, if diie two motions 
vtete divided Md acted sucrewtve^. , 


Account of the Trade Winds an^ Monsoo^ observable in the 
fSeai between and near tie Tropics.* Bp iS, Hallbx* 

Til B whole ocean may most properly be divided into three 
parts; vis.' 1. The Atlantic and Ethiopic Sea. 2. Tlie Indian 
Ocean. 3. 7*ho great South ^Sea, or the Pacific Oceaib| 
And though these seas do all conimunicah' by the south, ye^ 
as to our piesent purpose of the trade winds, they*are suf> 
fictently sO^r.ited by the intOrpobition of great trsibts of land. 

I. In the Athuiticnnd Etliiopic Seas, between the tropics, 
there ia a general easterly wind, all tlie ^ear long, without any 
(‘onsidorabTe vai iation, excepting tliat it is subject tb be de> 

• fix'tud some few points of the compass towards tile north or 
south, according to the position of tne place. , 

If. In the Indian Ocran the winds are partly general, as in 
the Ethiopic Ocean, and partly periodical, that is, half the 
} ear they blow one way, and the other lialf nearly on die op- 

{ )ositc points, and these points and times of shining are dif> 
brunt in diFcrcnt parts of this ocean: the limits df each tract 
of sea subject to the same chUnge or monsoon are certainly 
s cry hard to determine; yet tlie following particulars may hie 
relied on: — 

1. That between the latitudes of 1(P and 3(P south, as be* 
tween Madt^fOscar and New Holland, tlie general trade wind 
about tile south-east by east, is found to blow all die year 
long, alter the same manner as in the same latitudes of the 
Ethiopic Oceon. 

2. Tiiat the aforesaid south-east winds extend to within 
2° of the equator, during die months of June, Jub, August, 
&c. to November, av which dme, between the south latitudes 
of 8® and 10®, being near the meridian'of the north e»d_ of 
Mad^oscar, and between 2-’ and 12® south latitude, ,being^ 
near sutaatra and Java, dte contrary wbds from dm north* 
West, 6r bc'tween the north ted west, set in and blow for half 
the year, via. fhom the bej^oing^ December till May; and 
this moinoon is tdiserved as fiw IPtbe Molucca ides. 

31 that w die northward soiftlr latitude, over the 
Whole Aitelad or Indian Setl^‘ ted Oulf of, Bengal ftom So* 
diatrfc to thife coist of AfVica» the« iateother monsoon, blow- 
% from October to lipril, oft the nigdi'eSit points; but in the 
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Other half year, from April to October, on tlie opposite ^ints 
of S. W. and \V. S. W., and that witli raUier more force thoit 
the«3ther, accompanied with dark rainy weather; whereas the 
nmih-east blows clear. It is likewise too be noted that the 
winds are not so constant, either in strength or direction, in 
the Gulf of Bengal, as they are in the Indian Sea, where a 
certain steady gale scarcely ever fails. It is also remarkub!e« 
that the soutli-west winds in these seas are generally moru 
southerly on tlie African side, and more westerly on the 
Indian. 

4. Tliere is a tract of sea Vo the southward of the equator 
subject,to the same changes of the winds, viz. near the 
African coast, between it and the island of Madagascar, and 
from theiibe northward, as far as the line; wherein from 
April to October there i» found a constant fresh S.$ W. wind, 
which, as you go mure northerly, becomes still more and 
more westerly, so us to full in with the W.8.W. winds men-* 
tinned befbre, in those m<»nths bf the year to be certain tot 
the nortli^vard of the equator. 

3. That to the eustward of Sumatra aitd jMalacrca, to the 
northward of die hue, and along the coast of v^amtioia und 
China, the monsoons blow north and soudi, Uiatis, the nuitli* 
east winds are much northerly, and the south-west much 
southerly. This cefistitution reaches to the eastward of 
the Philippine isles, and as tar* north as Japan. ^The nordi- 
ern monsoon setting-iu in these seas in October or November, 
‘and the southern in May, blowing all the summer moutiis 
I iere it is to be noted, that the points of the compass frou; 
whence the wind comes in these parts of the world are not 
so fixed as in those lately described, for the southerly will 
frequendy pass a point or two to the eastward of the south, 

> and the northerly as much to the westward of the uorUi; 
which seems occasioned by the great quantity of land inter**- 
spersed in these seas. 

6. That in the same meridians, but to the southward of thp 
equator, being that tract lying between Sumatra and Java to 

k the west, and New Guinea to the east, the same northerly and 
southerly monsoons are observed; but with this difierence, that 
the'inclination of the northerly is always towards the north¬ 
west, and of the southerly towards, the south-east. • But the 
points from which the winf|||blow are not more constant here 
than in the former, viz. variable five tir six points. Besides, 
the times of the change of ihese winds are not the same as in 
the Chinese seas, but about a month or six weeks latei. 

7. That these contrary winds do not ahiiV all at once; bpt 
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in*soine places the time of the change is attended with cairns^ 
in others with variable winds; and it is particularly remark* 
able, that the end of the westerly monsoon on the coast of 
Coromandel, and the last two months of the southerly mon* 
soon in the seas of China, are very subject to be tempestuous; 
tlie violence of these storms is su h, that they seem to be of 
the nature of the West India hurricans8,ih)d render the na- 
vh^tion of these parts very unsafe about that time of the year. 
Inese temMsts are by our seamen usually termed, the break¬ 
ing up of the monsoons. By repson of the shifting of these 
winds, such as sail in these seas are obliged to observe the 
seasons proper for their voyages; of which, if they luiss, and 
Jthe contrary monsoon sets jn, they are forced to give up the 
hopes of accomplishing their intended voyage till the winds 
become favourable. * . 

III. The third .ocean, called Mkre Pacificum, whose extent 
is equal to that of the other two, is that which is least known 
to our own or the neighbour nations; what navigation there 
is on k, is by the Spaniards, who go yearly from the coast of 
New Spain to the Manillas, and that only by one beaten track. 
What the Spanish authors say of the winds they hnd in their 
courses, and which is confirmed by the old accounts of Drake 
and Cavendish, and since by Schooteir, who sailed the whole 
breadth of this sea in the south latiAxlu of 15* or 16, is, 
that there is a great conformity between the wintls of this 
sea and those of the Atlantic and Ethiopic seas; that is, 
that to the northward of the equator, the predominant wind’ 
is between the east and north-east; and to the southward 
thereof, there is a constant steady gale between the east aiid < 
south-east; and that on boUi sides the hne, with so much 
constancy, that they scarcely ever need to atteitd the sails; 
and with such strength, that it ii usual to cross this vast • 
ocean in ten weeks' time, which is about ISO miles a day; 
besides, it is said that storms and tempests are never known 
in these parts; so that seme have thought < it might be as 
short a voyage to Japan and China, to'go by the Straits of 
JVlagcllBA, as by the Cape of Good Hope* . • 


MaAmaHcai PHneiples of Natural Phtlosaphy. Sp Imac 
N sjaroNt Lucatian Professor of Mathentaitictait Carabaidge. 
Ano^sed ^ I>r, IfAiXtr. 

This treatise is divided into three bocksi> nhei^f the first 
two are Entitled De Motn Corpomm, the thM De Systemate 
Muiidi. The first begins with definitlohs of the tcAUs made 



''91 llALLCItS ASA mi* 

use of, and distinguishes time, space, pUice, aod inoilon, fi^o 
ohsolute and relative, re'aUand apparent, tnathematlcnl and 
vuUptr: shovring the nece oity of such distinction. To these 
demiitions arc subjoined the laws of motion, with several 
corollaries from them; as concemiag the composition and 
resolution of any direct force out ot, or into any oblique 
forces, by which tim powers of all sorts of mechanical engines 
are demonstrated; tne laws of the reflection of bodies in 
motion after their collision; and the like. 

These necessaiy prsccogqita baing delivered, our antbor 
proceeds to consider curves generatea by the composition of 
a direct impressed motion with a gravitation or tendency 
towards a 0600*6: and having demonstrated that in ail cases 
the areas at the centre, described by a revolving body, are* 
proportion^ to /he times, he shows <how, Aom the curve 
described, to find the law of^rule of the decrease or increase 
of the tendency or centripetal forces as he calls it, in dif¬ 
ferent distances from the centre.' 

Of this there are several examples :* as, if the curve 
described be a circle passing through the centre of tendency 
then the force or tendency towards that centre is in all points 
as the fifth power, or squared-tube, of the distance fimtn it 
redprocally: if in the proportional spiral, reciprocally as the 
cube of the distanew^. if in an ellipse about the centre of it, 
directly .as the distance. If in any of the conic sections 
about the-focus, then he demonstrates that the viscentripeta, 

• or tendency towards that focus, is in all places reciprocally 
as the squaiie of the distance from it; ana that according to 
tite veloetty of the impressed motion, the curve des^iribed is 
an hyperbola ;>if the b^y moved be swift to a certain degree, 
•then a parabola; if slower, an ellipse, or a circle in one case. 
From this sort of tendency or gravitation it follows, lUcewhw, 
thi^t the squares of the tunes of the penodical ravolotions 
are as the cubes of the radii or transverse axes of the-hHipses. 

All which being found to agree with the pfuenomena of Uis 
celestial motions, as discovered by the ^eat sagacity and 
dilig^ca of K^er, eur author extends himself 'Upon the 
oemseouehcea or this sort of via cetitripeta; jdioirh^ hom to 
fidd tbot conic section whi^‘*„bt^y shall describe when 
projeoted with any vydocity in ^ given lin^ sutoposbig* till 
quantity pf, tbh said force known: and laylnfi down several 
neat t« determlite the oiixi, eitb^ from the 

fbcus ^venr a^two points or faimants t or, widiontfHll^ by 
five punts or Umgents, or imy njunmer of points and ttmgente, 
making together five, • He than shows how, from the -iima 
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^ven» U> ^odftbe point in a givon otbit onawaring to it; 
tVJucU ho p^otms accurately io tb 4 parabc^ and* by conciae 
approximations* comes ^ near as be pleases in the ellipse 
ana hypierbola: all' which are jnohlems of the h^hebi 
concern in astronomy. 

Next he lays down the rnlea the. Mmmdimtlar descent 
of bodies towards the centre* parttculfi|[HR the mtse where 
the tendency to it is reciprocally as rne square of tlic 
distance; and generally in all other cases* supposing a 
genet^ quadratiwe of enrva lines: upon which supposition* 
likewise* he delivers a general method of discovering the 
pi bits described by a Iwdy moving in such a ^ndency 
towards e centre, increasing or decreasing in any given 
rda^o to the distance from the centre; and tlieh witli grt^t 
subtuty he deterinincs in all 4^^ the mot^ion of the apt>LS, 
or of ute points of ^atest dit^pce from Uie centre* m alt 
these curves* in such orlnts as are nearly circular. Showing 
the apses fixed, if the tendency be reciprocally as the square 
of the distance t direct in motion, in any ratio between tlic 
sauare and the cube ; and retrograde* if under the squm>i: 
winch motion lie determines exactly from the lule of the 
increase or decrease of the vis cenippeta. 

^OiCt the metion of bodies in gi^ surfaces is considered, 
as likewise the oscillatory motion of prndules; where it is 
shown how to moke a pendulum vibrate always in equal 
times* thoi^h the centre or point of tendency be never so 
near; to which, the demonstration of Mr. Huygens de 
Cycloide is but a corollary. And in another proposHioti is 
shown the velocity in each point* and the time sp^ in each ^ 
pitft of the arch described by the vibrating body. After 
tins* the effects of two or more bodies* towarw each of which 
there is a tendency* is considered; and it is made out titot * 
two bodies* sp. drawing or attraetbg each other* describe 
about ^e common centre of gravity curve lines* like to those 
they seem .to describe about each odi(w« And of three 
bodies* attracting eaidi otlier* recipmddfy as the square of 
the distance between their centres, the various conseqi^nces* 
are considered and Idd down* in several corollaries m great 
ttsoin ex|dauiiug the pbaenomena of the moon’s motions, the 
1^^ reffnx w the kea* the ptecession of the e^uinnctial 
points* and the like* ^ ^ a « 

This don^ our author, with his usual aeutdmi^ proctseds 
to examine* into fhe coiwtn pf this tendeBC^or* eentrijAtfal 
^os* which* from uttdwbtcd siguafents*mtitiWn'tobsiitull 
tlie bmHciii of tlm Uuift^ijbik^ Here fhc^&ids that if a 
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sphere be compost'd of an Infinity of atoms, each of ^riuch 
liave a power wnich di'crhases in auplicate proportion of Uie' 
distance between them; then the wnole congeries shall have 
the like tendency towards its centre, decreasing, in spaccR 
without it, in duplicate proportion pf the distance! from tlie 
centre; and dec^^ug within its surface, as the distance 
from the centre cip^y, so as to be greatest on the surface, 
and nothing at the uentre: and though this might sufBc<^ 
yet to complete the argument, there is laid down a method 
to determine the forces of globes composed of particles whose 
tendencies to eacli other decrease in any other ratio of the 
distances; which speculation is carried on like.'. ' to otlicr 
bodies not sphericuC whether finite or indeterminate. Lastly,* 
is proposed a method of explaining the refractions and reflec* 
lions of transparent bodi^^rum the •uame principles T and 
several problems solved greatest concern in the art of 

dioptrics. * 

Hithertb our author has considered the effects of com* 
pound motions in non-resisting media, or wherein a body 
once in motion would move equally in a direct line, if not 
diverted by a supervening attraction or tendency towards * 
some other body. Her<^ » demonstrated what would be the 
consequence of a resistance from a medium,’ either in the 
simple or duplicate <-tatio of .the velocity, or else between 
both: and to complete this argument, is laid down a general 
method of determining the density of the medium in ail 
'place*-, which, with n uniform gravity tending perpendicularly 
to the plane-of tiie hoikon, shall make a project move in any 
curve line a.ssigned; which is the lOlh prop. lib. 2 . Then 
the circular motion of bodies in resisting iiiedui is determined, 
and it is shown under what laws of decrease uf density* tlie 
circle will become a proportional spiraL Next, the density 
and compression of fluids is considered, and the doctrine of 
liydrostatics demonstrated; and here it is proposed to 
contemplation of natural philosopliers, whether tJie surprising 
phenomena of the elasticity of the air, and some other fluids, 

, may arise from their being composed of particles which 
fly each other; which being rather a physical (ban math'e- 
matiial enquiry, our author forbears to discuss. 

Next, tlie opposition of the roedii;un, and its ^ects on the 
vibrations^toe pendulun^ are considered, which is foUdwed 
by an cmpiK into the rules of (he "opposition to h^es, as 
tlieir bulk, shapo, or densitjr may be varied: here with great 
ejeaejmess is an account given of several experiments tried 
jiendula, ia order to verify the foregoing speculation. 
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and to ^ermine the i^uantit^ of the air's opposition to bodies 
moving in it. , 

prom hence he proceeded to the undulation of fluids, the 
laws whereof are here laid down, and by them the mo^on 
and propagation of light and sound are explained. Ihe last 
section of this book il cmicerning the circular motion of 
fluids, wherein the nature of their motions is con* 

sidered; and from thence thd Cartt^ImPnioctrinc of the 
^rtices of the celestial'matter carr3dng wiW them the planets 
ohput the sun is proved to be altogether impossible. 

The third ana last book is entitled Of the System of the 
World, wherein the demonstrations of the two former books 
applied to the explication of the principal phcenopiena of 
nature: here the verity of the hypothesis of,Kepler is 
demonstrated; and a full reso lutlpn given to ail the diifacultics 
that occur in the a8&onomi^||||||Ktocc; they being nothing 
else but the necessary consequRRl pf the sun, earth, moon, 
and planets, having all of jbnem a'gravitation or^tendmtey 
towards their centres proportional to the quantity of matter 
in each of them, and wliosc force abates in duplica^je proper* 
tion of the distance reciprocally. 

Here, likewise, are indisputably solved "the appearances of 
the tides, or i^x and reflux of the tea; and the spheroidical 
figure of the rarth and Jupiter determined, from which tlie 
precession of the equinoves, pr rotation'Pf the earth’s axis, is 
made out, together with the retrocession of the moon’s 
nrxlcs, the quantity' and inequalities of whose motion ore here 
exactly stated h priore. Lastly, tlie theory of the motion of 
comets is attempted with such success, that in an example of 
the great comet which apneared in 168 ^, its motion is com* 
puted as exactly as 'we ca* pretend to give the places of the 
primary planets; and a general method is herd laid down to 
state and deteimiiic tiie trajectorius of comets, by an easy, 
geometrical construction; upon supposition that those cur\ es 
are parabolic^ or so near it that the parabola may serve with¬ 
out Sensible error'; though it be morp probable, sa}s our 
author, lhat these'orbits ttte elliptical, and that aftn long 
periods coinc'ts may return again. But such ellipses are, by, 
reason of 'the’immeitse distohee of the fbd, and smallness w 


tl\e latus tectum, in the parts near the sun where comets 
appe'ar, not easily distinguished flrom 'the eiyrve’of the 
^parabola; a* is proved by the example produA*““^ ' 

. TKS whdie book Is in 1 «AiJ«rsfedwuh lamman._- . 
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reduced to rule, I mean the Winds, wherry the surface of 
Uie water is licked up sometimes foster tlian it exiiales by the 
heat of the sun ; as is well known to those who have con¬ 
sidered those drying winds which blow sometimes. 

The Mediterranean receives tliese considerable rivers, the 
Iberus, the Rhone, the Tiber, the Po, the Danube, the 
Neistcr, the Boryg^nes, the Tanais, and the Nile, all the 
rest being of no ^reat note, and their quantity of water 
inconsiderable.* These nine rivers, we will suppose each of 
them to bring down 10 times as much water as the river 
Thames, not that any of them is so great in reality, but to 
comprehend with tliem all tlic small rivulets that &11 into tlie 
sea, whidi otherwise 1 know not how to allow for. 

To calcolate tlie water of the Thames, I assume that at 
Kingston bridge, where tlie flood never reaches, and the 
water always runS down, t]g||breadth of the channel is 100 
yards, and its depth three, nWing reduced to an equality; 
in both which suppositions I am sure I take with the most. 
Hence the profile of the water in this place is SOO square 
yards; thl^ multiplied by 48 miles, which 1 allow the water 
to run in 24 hours, at two miles an hour, or 84,480 yards, 
gives 25,3f>1^000 cubic yards of water, to be evacuated every ' 
day; that is, 20,300,000 tons per diem; and I doubt not but 
in the excess of my measures of the channel of the river, I 
have made more than 8ufiicien4< allowance for the waters of 
the Brent, the Wandel, the Lea, and Darwent, which are all 
that are worth notice, that fall into the Thames below 
I^ingston. 

>mw if each of the aforesaid nine rivers yield 10 times ps 
much water as the Thames does, it will follow that each of 
tliem yields but 20,300,000 of tons per diem, and the whole 
nine but 1,827,000,000 of ions in a day; which is but little 
(bore tlian ^ of which is proved to be raised in vapour out of 
tlic Mediterranean in 12 hours' time. 


0» thf Cimdation of the Watry Vawmre of th* Seth and the 
s Origin Springs. J3y Mr. B. Halley, 

Some time since I showed an experiment of the qnantky of 
water raised in vapour from Che sur&ce of the sea in a uay's 
ttmc,^hich was bo far approved 1^ some honourable members 
of this Sociegjjji^lmt 1 have received their commands io prose¬ 
cute those enquiries^ and particolarly in relation to the method 
used by nature to rUurn the smd yapounr tupdn into-the seU; 
which is so justly performed, Uiat in many hundreds of yeois 
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Wc ore* sufficiently .assured that the sea has not sensibly de^ 
creased by the lo^ in vapour, nor yet abounded by the 
immense quantity of IVesli water it ret'ctves continually from 
the rivers. To-demonstrate this equilibrium of receiptfabd 
expenco in the whole sea, is a task too hard for me to under¬ 
take, yet in obedience to those whom 1 liavc the honour to 
serve I sliall here offer, what to roe has’Wtherto seemed the 
most satisfiictory account of this grand phenomenon. ^ 1 hove 
formerly attempted to explain tlie manner of the rising of 
vapour by warmth, by showing that if an atom of water were 
expandeu into a shell or bubbler so as to be ten times as large 
in diameter as when it was water, such an atom would l)cconie 
specificully Hglvtcr than air, and rise as long as that<flatus, or 
warm spirit, that first separated it from the rotVis of water, 
slioll continue to distend it to tiie same degree; hut that 
warmth decrcasmg, and the air Rowing conler, and so speci¬ 
fically, lighter, the vapours consequently will stop at a certain 
region of the air, or else, descend; which may ,happen op 
several accounts, as will appear below. Yet I assert not that 
this is the only principle of the rise of vapours, and* that therh 
may not be a certain kind of matter whose conatus may be 
contrary to that of gravity; aa is evident in vegetation, 
wherein the tendency of tlie sprouts is directly upwards, or 
against the perjiendicular. But whatever be the true cause, 
it is in fact certain that warmth does separate the particle* of 
water, and emit them with a greater velocity as tljc heat is 
more intense, as is evident iii the steam of a boiling cauldroi^ 
wherein likewise the velocity of the ascent of the vapours 
visibly decreases till they disappear, being dispersed into and 
assimilated with the ambient air. Vapours being thus raised 
by warmth, let us, in the first place, suppose, that the whole 
surface of the globe Were all water to a great deptli, or 
rather, that the whole body of die earth were water, and tha* 
the sun had its diurnal course about it. It would follow, that 
the air of itself would imbibe a certain quantity of aqueous 
vapours, and retain them like salts dissolvtHl in water, that 
the sun warining the air, and raistni' more plentiful vapours 
from tile water m the day-time, the air wouldsustain a greater 
proportion of thenu oS warm water will hold more dissolved 
salts, which, upon the abaence of the sun in the nights, mould 
bo all again discharged in dews, analogous to the precipitation 
of salts on tlie coolings of the linuors; noris be thought 
that in such case tliere would be any diversity of weather, 
other ,tha» periodically, every year <»l»ke J* the mixture of all 
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terrestrial, saline, heterogeneous vapours being taken ifnraT; 
which, as they are variou^y compounded, and brought by the 
winds, seems to be the causes of those various seasons which 
we Sow find. In this case tlie region of air, every where at 
tlie same height, would be equally replenished with the pro* 
portion of water it could contain, regard being^only to be had 
to the different degree of warmth, from the nearness or dis¬ 
tance of the sun; ana an eternal east wind would blow 
round the globe, inclining only to the same side of the east, as 
the latitude docs from the equator, as is observed in the ocean 
between the tropics. • 

The IVfcditerranean is interspersed with wide and spacious 
tracts ofland, with high ridges of mountains, as the Pyrenean, 
the Alps, the Ajienninc, the Carpathian in Europe; Taurus, 
Caucasus, Imaus, and several others in,Asia; Atlas, and the 
Montes Luntc, w'ltli other unknown ridges in Africa, whence 
come tlie Nile, the Niger,iand the Zaire; and in America the 
Andes, and the Apalatean mountuins, each of which far sur¬ 
pass the. usual height to which the aqueous vapours of them¬ 
selves ascend, and on the tops of which the air is so cold and 
rarefied, as to retain ‘but a small part of those vapours brought 
thither by the winds. Tliose vapours, therefore, tfiat are 
raised copiously in tlie sea, and by the winds carried over the 
low lands to those rqlgcs of njomitains, are there compelled 
by the stream of the air to mount up with it to the tops of 
the mountains, where the water presently precipitates, gleet- 
ing down by the crevices of the stone, and part of the vapour 
entei ing into.the caverns of the hills, they are collected, as in 
an alembic, into the basins of stone they find there, which 
being once filled, all the overplus of water that comes thither 
runs over by the lowest place, and breaking out by the sides 
^of the hills forms single springs * many of tliese running 
‘down by the valleys dr guts between the ridges of hills, and 
coining to unite, form little rivulets or brooks; many of these 
again meeting in. one co iimon valley, and gaining the plains, 
being grown less ra^nd, they become a river; and many of 
those ^ being united in one common channel, make such 
Streams as the Hhine, the Rhone, and the Danube; which 
latter one would hardly think the collection of water con¬ 
densed‘out of vapour, unless we consider how vast a tract of 
ground that river drains, and that it is the aggregate of all 
tliose springs which break out on th& south side of the Car¬ 
pathian moantain|, and on the north side of the immense 
ridge of the Alps, which is one continued chain of mountains 
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fronr Switzerland to the Black Sea< And it may generalij^ 
pass for a rule, that the magnitude«of a river, or the quantity 
of water it discharges, is proportionable to tlie Jengtli and 
height of the ridges, from whence its fountains arise. * 

Thus, then, is one part of the vapours, blown upon the land, 
returned by the rivers into the sea, from whence they canie> 
Another part, by the cool of the niglit, frlls in dews, or else 
in rains, again into the sea, before it Reaches the land, wliich 
is by much the greatest part of the whole vapour, because of 
tile great extent of the ocean, which the motion of the winds 
does not traverse in a very long space of time. And tliis is 
the reason why the rivers do not return SQ .mjoch into the 
Mediterranean as is extracted in vapour /^'thud qiart falls 
on tlie lower lands, and is the pabulum of plants, jvhere yet it 
docs not rest, but is,again exhaled in vapour by ^e action of 
the sun, and is citlicr carried by the wii^ds^to sea, to fall 
in ram or dew tlierc, or else to tl)e mountains, to be there 
turned into springs; and jkhough this does not ipmiedintcly 
happen, yet alter several vicissitudes, of rising in vapour and 
falling in rain or dews, each particle of the water is at length 
returned to the sea from whence it came. Add to this, that 
the rain waters, afler the earth is fully sated with moisture, 
by the valleys or lower parts of the earth finds its way into 
the rivers, and so is compendiously sent back to the sea. 

After this manner is the nirfculation performed, and I doubt 
not* but this liypothcsis is more reasonable than that of those 
who derive all springs from the rain waters, which yet are 
perpetual and without diminution, even when no rein fails foV 
a long space of time; or than that which derives them from a 
filtration of the sea waters tlirough certam iniaginary tubt s or 
passages within the earth, wherein they lose their saltness 
Thi^ latter hypothesis, besides many others, labours under 
this principal absurdity, that the greatest rivers have their 
most copious fountains farthest from the sea, and whither so 
groat quantities of fresh water cannot r<;asonably be derived 
any other way than in vapour. This, if We may allow final 
causes, sci'ms to be the desira of the hills, that their ridges 
being placed throui^ the midst of the continents, might serwe 
as it were for alembics to distil fresh water for the use of man 
and beast, and their heights to give a descent to those streams 
to run gently, like so many veins of the macrocosm, to be the 
mart} beneficial to the.creation. 

Now tltis theory of springs Is not a bare hypothesis, but 
founded on experience, which it wa^myluck to gain in my 
stay at St. Helena, where in the night-time, on the tops of 
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* tlic* lulls, about 800 yards above the sea, there was so sfran|^ 

'a condensation, or rathei^precipitation of the vapours, that U 
was a' groat impediment to my celestial observations; for in 
the^clear sky the dew would hill so fast as to cover, each'half 
quarter of an hour, my glasses with little drops, so that 1 was 
necessitated -to wipe them so often, and my papers on which 1 
wrofc my observations would immediately be so wet wiUi the 
dew, that it would not* bear ink. 


A Letter fri»n Hans SLOAm, M. D., laiih Acemnts of the 

'Enrthqvukes in Peru, Oct. 20. J687; and at Januuca, 

Feb. li). 16S7-8; a}id June 7. 1692. 

No. I. A, Letter from FutJicr Alearez de Toleao, a Frants 
ciseait Friar, dated Qct. 2‘>. 16S7. — O^t. 20. at i o’clock in 
the nionunJI^nfe on a dreadful earthquake and noise, by 
which some houses .fell, and some {icrsons were killed under 
their ruins* At five o’clock the same moriiiug was another 
shake, n ith the like noise. At>six o’clock the aforesaid morn> 
ing, whenSve thought we had been all in safety, came another 
shake, with great fury and rushing noise; the sea with great 
bellowings >1 n died beyond its liounds, the bells rang if them* 
solves, and e.er^ building thrown down. Callao, Canete, 
Pisco, (’hancay, and^ J.a)3 Chorillos, arc all ruined. More 
thui) 5000 dead bodies are found, and more are found daily* 
so that their number is not known. 

No. II. Fjt Dr. Slocaie, — The inhabitants ef Jamaica 
expect an eai'thquake every year. Some arc of opinion, that 
they follow ^le great rains. One of them happened on 
Sunday the 19th of Feb. 1687-8, about eight in the morning. 
I found in a chamber, one story high* the cabinets and si'- 
vcral other moveables on the floor to reel, as if people^had 
ftnised the foundations of the house. Being in a high brick 
house, I made what haste I could to get out; but before 1 
had passed through *twu rooms, and got to the stair-case, it 
was over. It came by shocks; there were throe of them, 
with a little pause between. It lasted about a mbute of time 
in all; %nd there was a small noise accompanied it. This was 
generally felt all over the island at the same time, or near it * 
some houses therein being cracked and very near ruined, 
others being uncovered of ^ir tiles; very few escaped some 
injury. The slups in the harbour at Pert-Royal felt it 

No. Ill On the temJde Eartiunuike at Port-Ro^al, in 
Jamaica, .Tune 7.—' The terrmle earthquake which liap- 
peued die 7Ui instant, between 11 and 12 o'clock at noon, 
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shoolt down and drowned nine tenths of the town of Port^ 
Royal in two minutes' time, and all scar the wharf-side in lessr 
than one minute; very few eactqied there. I lost all my 
people and goods, my wife and two men, Mrs. B. and^er 
daughter. One white maid escaped, who gave me an ao> 
count, that her mistress was in Imr dosit, two pair of staiiV^ 
high, and she was sent into the garret, where was Mrs B. 
and her daughter, when she felt the e&rthqiiake, and bid her 
take up her child and run down; but turning about, met the 
water at the top of the garret stairs; for the house sgnk down 
right, and is now near SO feet ander water. My son and I 
went that morning to Liguania: the earthquake took us in 
the mid-way between that and Port-Royal, where wve were 
near being overwhelmed by a swift rolling sea, sb( feet above 
the surface, without any wind; but being forced back to 
Liguania, I found all the houses eyen with l^e ground. The 
earth continues to shake five or fiix times in 24> hours, and 
often trembling. Great part of tRe mi^tains feU, down, and 
&il daily. 

No. IV. From Jatnaicoy dated Sept, 23.1692. —^ We have 
had a dreadful mortality since the great earthquake (for we 
have little ones daily); almost half the people that escaped 
at Port-Royal arc since dead of a malignant fe\er, from the 
change of air, want of dry houses,, a arm lodging, proper 
medicines, and Other conveisebces. * * 

No. V. Antjdier Aeeount of t/ie TiurthquaJte of .June 7. 
1692. — Great part ofiPort-Royal is sunk ; so that where the 
wharfs were is now' some fathoms of water: all the street 
where the church stood is overflowed, that the water stands 
as high as the upper rooms of those which are standing. The 
eai th when it ojiencd and swallowed up people, some rose in 
other streets, some in the middle of the harbour, and were 
saved; though, at the same time, 1 believe there w i re lost 
almut 2000 whites and blacks. At the north about 1000 
acres of Umd sunk, and 13 people with it; all our houses 
thrown down alt over the island, that.we w ere forced to Jive 
in huts. The two great mountains at the entering into 
Sixteen-Mile-Wolk fell and met, and stoppi^d the river; so that 
it was dry from that place tu the Feriy for a whole day; and 
vast quantities of fish taken up, which was greatly to the 
relief of the distressed. At'Yellows a great mountain split, 
and fell into the levekland, and covered several settlements, 
and destroyed 19 white people. One of the persons, whose 
name was Hopkins, had his plantation r^oved half a mile ' 
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^om tlio place where it formerly stood. Of idl tkotn a 
fathom to six or seven, the water dew out at the top> tiic 
great motion of the earth jSince then, it haa continued 
sbilking »oniutimes two or thrte times in a day. < Our people 
4isettled u town at Liguanid side, end there are about 500 
graves alrea^, an(ii|peoide every day arc dying still. 

No ’VI. Fecmthe tame Place, and on ihe satne ISartAquaie. 
.-.-Oa Tuesday, the7t?i of June, 10.92, between 11 and 12 at 
noon, at Port-Uoyal, we felt the house shake, and saw the 
bricks begin to rise in the'door. Immediately we ran out, and 
saw the houses swallowed up,* or thrown on heaps. The sand 
in the street rose like the waves of the sea, lifting up ail 
persons t'.iut stood upon it, and immediately dropping down 
into pits ; mnl nt the same iuhtant a flood of water rushed in, 
throwing down all who were in its w%y; some were seen 
catching lad 1 ol*beams and rafters of houses, otliers were 
found in tho sand thfl||'ap{tenrod when the water was drained 
away, witli. tlicir Icj^ nnd*anns eut. As soon as tlie shock 
was over, I endeavoured to go towards my house, on the ruins 
of the hoifscs that were floating on tlie water, but could not; 
at length I got a canoe, and rowed up the great sea>side 
towards my liouse, where 1 saw several men and women float¬ 
ing upon the Avreck out at sea; and taking in as many as I 
could. I rowed on till I came where I thought my house had<. 
stood, hut coiild not Sear of eilliter my wife or family. Next 
morning I went from one ship to another, till at length 1 met 
with my wile and two of my negroeft Site told me, iWien 
she felt the hoimo sliakc, she ran out, and called all within to 
do the same : she was no sooner out, but the sand lifted up: 
and her negro women gra‘ping about her, tliey both dropped 
into the earth together; and at the same instant the water 


coming in, rolled them over and over, till at length they 
Snught hold of a beam, where they hung, till a boat came from 
» Spanish vessel, and took them up. 

Several ships were overset and lost in the harbour, and 
some thrown on the land. X hideous rumbling was beard in 
tile mountains; so that it iriglTtened,many negroes that had 
Hbcn rfin away some months from their mastery, .and made 
them return, and promise never to run away a^m. . The 
‘Water that issued from the Saltpans Hills forced its passago 
out from the hill in 20 or 30 several places; some with such 
'Violence, that bad so many sluices been drawn up at once, 
they Could not hav| run with greater force, and most of them 
six or seven yards high firom the foot ^ the hill; and the 
dfoter^was brackish. It continued running thot afternoon, all 
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and till next momoig about son-rise, at which time thV 
Saltpmis were ^uite overflowed. • 

The tnountainS between Spanish Town and Sixteen-Milc- 
Wnlk^as the way Hek along the river, about the mid-wa/'they 
are'olmost perpendicular; those two mountains, in the violent 
shake of the earthquake, joined together, which stopped Um 
passage of the river, and forced it to seek another, which was 
a great way in and out among the wmds and savannas; and 
it was nine days before the town had any relief from it: inso¬ 
much tliat before it came, the people were in thoughts of 
removing into the country, cbttcluding it had been sunk, as 
Porc-ilo^al was. The mountains along the river are so thrown 
on henpM, that all people are forced to go by Gaanaboa to 
Sixteen-Vlile-VValk. • 

'I'he mountains at Galloes fared no better than those of 
8t\tcen-lV(iie-Walk, a great part of one ofthcin falling down, 
drove till the trees belore it; and at the foot of the mountain 
tliere was a plantation that was wholly overthrown and buried 
in it. 


No. Vll. Some more Particulars of tlie same. — As to the 
mountains in Leguanee, they fell iii several places, and m 
some voiy steep; but the steepest mountain that ue heard 
fall, was that at Gailowes, which occasioned much damage. 
The water in the streets of Port-11 cwal did not sjiodlhip, as 
you have j^card; but in the violent snake the sand cracking 
and opening, in several places whei e people stood, they sunk 
into it; and the w.itet boiled out of the sand, that coverpd 
mai^, and saved otliers. ^ 

' No. VIII. Some other Particulars of the soots.—T lie year 
IHO‘2 began in Jamaica with very dry and hot weather, which 
continued till May, when tliere was very blowing weather, 
and much rain to the end of the month, from which time, till 


the time of the earthquake, it was very hot, calm, and dry; 
and on Tuesday the 7th of June, about 40minutes past elfivcn 
in the forenoon, it being then a very hot and fine day, scarcely 
a cloud to be seen in the sky, or a •breath of ^ to be felt, 
luqqiened that great tjinke, so fatal to this plaft, and to the 
whole island, which, for its violence and strange eflebts, nfliy 
perhaps be compared with the greatest that ever yet hap¬ 
pened in the wei Id, and may as well deserve the memory of 
future ages. 

It began with a small trembling,, sa as to mal e jpeople tliink 
there was an earthquake, which, thougbjs were immediately 
oonflinied by a ibeond shake something stronger, accom¬ 
panied all the whUe with a hollow rumbling noise, almost like 

T 6 
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that of thunder, which made Utem b^in to run out of Itheir 
houses. But, alas !< this«vas but short warning for them tO' 
provide for their salety; for immediately succeeded the third 
shodk, which hi less than a minute's time shook the very- 
foundation of Port'Royal, so that at least two parts in three 
of the houses, and the ground whereon they stood, and most 
part of those who inhabited them, all sunk at once quite 
under water: and on tlie place which was left^ and is now 
standing, shook dovra and shattered the houses in so violent 
a manner, that at oitr landing it looked like a heap of rubbish, - 
scarcely one* house in ten lefl'standing, and those so cracked 
and shattered, that but few of them were fit, or tlipught safe 
to live im All those trees which were next the water,*to> 
wards the Iwrbour'Side where there were excellent whtAfs, 
close to which ships of 700 tons might Ue and deliver their 
lading, where wei^ the best store-houses and conveniences 
for merchants, where were.brave stately buildings, where the 
chief men uf the place lived, and which were in all respects 
the principal jiarts of Port-Royal, now lie in four, six, or eight 
fithoms waiter. That part which is now standing is part of 
the end of that neck of land which runs into the sea, and 
makes this harbour, and is now a perfect island; the whole 
neck of.land from the port of Port-Royal now standing, to the 
pdllisUbcs, or other end of Port-Royal towards the land, 
which is above a quarter of a thik;, being quite d^^ntinued 
and lost in tlie earthquake; and is now also, with all the 
houses, quite under water. This part of Port-Royal which is' 
now standing is said 1 1 stand upon a rock: but, alas! the 
strange rents and tcarings of the mountains here sufficiently ' 
evince, that rocks and sand are equally unable to withstand 
tlic force of a violent earthquake. The ground heaved and 
swelled like a rolling swelling sea; by which means several 
Inmses now standing were shuifled and moved some yards 
from their places. 

One whole street is said to be twice as broad now as • 
before the eujJiquake; •and in many places the ground would 
crackle, an *open and shut quick and fast: of which small 
opening^ have been seen 200 or 300 at one time, in lome 
whereof many people w ere swallowed up; some the earth 
caught by the middle, and squeezed to death; the heads of - 
others only appeared above ground; some were swallowed 
quite down, and cast up again by great quantities uf w ater; 
others went down, and were never more seem These were '' 
the smallest openings. Others, that wer# larger, swallowed ' 
up gr^ houses ; and out of some gapinga would issue whoia - ' 
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rivenr'o^water, spoflted ap a great height into the air, which'' 
•eemed to threaten a deluge to that {!>art of Port-Royal which 
the earthquake seemed to favour, accompanied with ofTcnuve 
smells, means of which openings, and the vapours at that 
time emitted from the earth into the air, the sky, which be-' 
fore was clear and blue, was in a minute's time become dull 
and reddish, looking like a red-hot oveiv 

All these dreadful circumstances occurring at once, accom¬ 
panied with prodigious loud noises from the mountains, occa¬ 
sioned by weir ^ling, Ac. and also a hollow noise under 
ground, and people running frofin one place to another dis¬ 
tracted with fear, made the whole so terrible, that people 
thought the dissolution of the whole frame of the world was 
at hAd. Indeed, it is melancholy now to see the chimnies 
and tops of some houses, and the masts of ships, appear above 
water; and when one first comes ashore, to see so many heaps 
of nuns; to see so many houses shattered, some half fallen' 
down, the rest desolated and without inhabitants; to see 
where houses have been swallowed up, some appearing half 
above ground, and of others the chimnies only; but above all, 
to stand on the sea-shore, and to look over that part of the 
neck of land, which for above a quarter of a mile was quit#* 
swallowed up; there, where once brave streets of stately 
houses stood, appearing now n 9 thing btq: vrater, except Iicrc 
and there a chimney, and sonfe parts and pieces of houses. 

And though Port-Royal was so great a sufferer by the 
earthquake, yet it left more houses standing there than in all • 
the island besides, all over which it was said tq rage more 
furiously than at Port-Royal; for it was so violent in other 
places, that people could not keep their legs, but were thrown 
on the ground, where they lay on their faces with their arms 
tuid legs spread out, to prevent being tumbled and thrown , 
about by the almost incredible motion of the eartli, like that 
of a great sea. It scarcely leR a planter's house or sugar- 
work standing all over the island: I think it Jeft not a hpuse 
standing at Passage-Fort, and but one* in all Liganee, and 
none in St, Jago, except a few low houses, built by the wary ^ 
Spaniards. And it is not to be doubted, but that had there 
been 500 or 5000 towns in Jamaica, the earthquake would 
have ruined every one. In several places in the country the 
earth gaped prodigiously on the north sid^ the planters’ 
houses, with tlie greatest part of their plantations, were swal¬ 
lowed, houses,-people,'trees, all up in one^gape; instead of 
which, appeared for (Ibme tinKe after a g^-cat pool or lake of 
water, coy^ing above 1000 acres, which hi since dried uji. 
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and now is nothing but a loose sand or egavel; wiUiodt any 
the least mark lett whe^by one may judge that there ever 
ha^t stood a tree, bouse, or any thing else. 

In Clarendon precinct the earth gaped, and spouted up with 
a.prodigious force great quantities of water into the air, above 
12 miles from the sea; and all over the island tlicre were 
abundance of gnpingSaOf the- earth, many thousands. But in 
the mountains are said to be the most violent shakes of all; 
and it is a generally received opinion, tliat the nearer to the 
mountains,Hhe greater the shake. Indeed, they are strangely 
torn and rent; insomuch, tlrnt they seem to be of quite dii^ 
fereut sjiai)es now from what they were, especially tlie blue, 
and other high mountains ; thus breaking one mountain, and 
thereof indking two or three ; and joining two roountain^and 
making thereof pne, closing up the unhappy valley between. 
And at Ynliuwes particularly, some families, who lived be¬ 
tween two mountains, wvre sliut up and buried under them. 
Not far frhm which place, part df a mountain, After having 
made several letms or moves, overwhelmed a whole family, 
and great part of a plantation, ing a mile off. And a large 
high nmuntuin, near Port-Morant, near a day’s journey over, 
lb said to l>e quite swallowed up; and in the place where it 
stood there is now a great lake of four or five leagues over. 
Those things happened in lower mountains : but in the blue 
mountains, and the neighbouring ones, from whence came 
those dreadful roarings, terrible and amazing to all thB||j| 
■^heard them, may be reasonably bupposed to be many strange 
alterations of tlie like nature: but those wild desert places, 
being very rarely or never visited by any persons, we are yet 
igiiorant of what happened there; but the astonishing noises 
that came from thence, and their miserable, shatU'red ap¬ 
pearance, show what havoc has been there made. Hicre 
one may see where the tops of great mountains have fhllen, 
sweeping down .all the trees, and every thing in tlK>Ir way, 
and making a path quite fVom top to bottom; and otiieir 
places which seem t5 be peeled and bare a mile togethet; 
^whicU vast pieces of mountains, with all the treds thereon, 
falling together in a huddled fmd confused mannei’, stopped 
up most of the rivers for about 24 hours ; which afterwards 
having round out new passages, brought down into the sea, 
and tins harbour, severm hundred tliousand tons of Timber, 
which would sometimes float in the'sea in such prodigious 
quantities, that they looked like moving islandl. 1 have seen 
several of those large trees on this shore, all deprived of their 
bark and branches, and generally very much t^pm by the 
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,fOcky passages^ through whiun. by the force of a falling 
stream^ and their o>vn weight, tlie3r might be supposed to >be 
di'iven. One great trt^ of a tree, particularly, 1 hare jecii 
pressed as a sugar-can After it lias passed the mill. 

Some are of opinion that the mountains are sunk a little, 
and are not so high as they were: others think the whole 
island is sunk something by tlie eart|)guake. Port-Royal is 
said to be sunk a fbpt; and in many places in Liganee, X have 
been told are wells, which require not so long a rope to draw 
water out of them now, as before the earthquake, by two or 
three feet,, which seems a sort df proof, that either the land is 
sunk or the sea risen, the former of which seems most proba¬ 
ble. Two gentlemen happened at the time of tlio earth¬ 
quake to be in Liganee, by the sea-sitle; where Sit the time 
of the great shake tJie sea retired from the land in such sort, 
that for 200 or .?00 yard.> tlie bottom of'thc sea appeared 
dry, wiiercmi they saw Ho 'several •fish, some of wluch one 
of the gciUumcn ran and took up, and in a biinute or 
two after the sea rapidly returned again, and overflowed 
^cAt part of the sliore. At Yallhouse the sea is said to have 
retired above a mile. It is thought there were lost iu all 
parts of tlie island 2000 people; and had the shopk happened 
in tlie night, very few wouUl have escaped alive ; and those 
that hud would in all probiibijity Imvs Jlicen knocked in the 
head by the negroes, and tlifi island to all intents and pur- 
{loses quite ruined. 

It is observed, that since the earthquake, the land-breezeo 
oflcu fail us, and instead thereof^ the sea-breezes often blow 
all night; a thing rarely known before, but since* common. 
In Port- Royal, and in many places all over the island, much 
sulphureous combustible matter has bi^en found, supposed to 
liave been tlirown out, on tlic opening of the earth, which on, 
the first touch of fire n ould flame and burn like a candle. 

, Aft*'*, the great shock, those who escaped got on board the 
idiipg in the harbour, where many continued about two 
. months after: die shocks -all tliat time tvere violent, and fre¬ 
quent; sonietimes two or direc in an hour’s time, aeconi}{aniei]^ 
yvit^ frightful noises, both from under die earth, and from the^. 
condnu^ fulling and breaking of dm mountains. 


AccotM of tie Gian(8\Caftsewayt in Islis North of Ireland, 
By tJte Rev. Dr. Sahuml JFotxr. ^ 

. Tug Giants’ Causeisay is about eight English miles north¬ 
east froq||the town of Colcrain, and about three from dm 
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Rusli-Mllls, almost directly north. It runs from the bottom 
of a high hill into the sed, how fiir is not known; but at low- 

w^jicr its length is about 600 fec^&nd its breadth in the 

broMlcst place 240 feet, in the noriwcst 120 feet; it is also 
very unoqital in height, being in some places about 36 feet 
high above the level of the strand, and in other places about 
15 feet. . , 

H consists of many thousand pillars, which stand mostly 
perpendicular to the plane of tlte horizon, and close to one 
another ; but we could not discern whether they run down 
under ground like a quarry <h' not. Some of the pillars are 
very long, and higher than the rest; others short and broken: 
some for a pretty large space of an equal height, so that their 
tops make 'an even, plane surface; many of tltem are imper¬ 
fect, cracked, and irregular; others «entire, uniform, and 
handsome, and these of different shapes and sizes. 

We found none squares but afinost all pentagonal, or hex¬ 
agonal ; only a few had seven sides; and many#iore penta¬ 
gons then hexagons; but they are all irregular, none liaving 
their sides of equal breadth ; some of the pillars are 15, some 
18 inches, some again two feet in diameter ; none of thenn 
arc one entire stone, but every pillar consists of several jointt. 
or pieces, of which some are six, some 12, some 18 inches, 
some two feet deep.,. • These pieces lie close upon one an¬ 
other, not joining with flat surfaces, but one of them is always 
concave in the middle, the other convex. These joints are 
•not always placed alike; for in some pillars the convexity is 
always upwards, and in others it is always downwards. 'They 
always lie as close as possible for one stone to lie on anotlier, 
so that on the outside of the pillars you ran only discern the 
crack that joins the two stones. When you force them asun- 
^ der, both the concave and convex surfaces are very smooth, 
as are also the sides of tlie pillars, w Inch touch each other, 
being of a whitish free-stone colour, but a finer and closer 
grit; whereas op breaking some pieces off them, thtf*insidd> 
appears like dark marble. 

The pillars stand so close one to another, that a knife can 
hardly be thrust in between their sides; and though some 
h..ve five sides, and others of them- s'ix, yet their contexture 
is so adapted, that there is no vacuity between them s the 
inequality of tlie numbers of the sides of the pillaiisl^ing 
oflen in a very surprising and wonderful manner, throughout 
the whole causeyny, compensated by the inequality^of the 
breaths and angles of those sides; so that the whole at >a 
Httlc distance looks veiy regular; and where in mm^ places 
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« good numbor of tho pUlare are exactly of the tome height,* 
the auperfides of their tops lookti very like the pavements that 
are in some gentlemen’s noils. ^ 

Every single. pillar retaips its own tiiickncss, and an^cs, 
and sides, from top to bottom. Those which seem to be en- 
tire» as they were originally, ore at the top flat and roughj 
those wliich lie low to the sea are washed smooth ; ai}d others, 
that seem to Iiave their natural tops blhwn or washed off, are 
some concave, and others convex. 

Account of Ae Mischief which hfell the Inhabitants of Ae Isle 
<f Sorea, near the Moluccas. • 

In the beginning of tlie easterly season, the isle of Sorea, 
situated towards the ijputh-east of these islands, consisting for 
the most part of one mountain, which now* is mure terribly 
shaken than ever before, casting out abundance of Are and 
smoke, onljswith some short intermissions. And*when the 
easterly n ind had blown about six or seven weeks, till about 
the. 4th of June, the inhabitants being almost so far used to 
tile trembling and casting up of fire that they were careless, 
toe mountain Sorea began early in the morning to cast out 
more fire than ordinary, which continued for five or six days, 
durmg whiel) it was dark and cloudy feather, till at last it 
brought forth not only a most prodigious flame, but also such ^ 
a black and sulphureous vapour, that the inhabitants of llislo,' 
a villi^c in the western |)art of the island, and nearest to the, 
opening of the mountain, were wholly covered by.it, and aAer* 
wards followed a whole stream of burning brimstone, which 
consumed many that could not escape. Afterwards tlic in- 
liabitants perceived that a part of the mountain was sunk 
down, and tltree or four days after another part; and so from 
time to time, until the burning lake was become almost half* 
tlie sj^e of tlic island Wherefore tlie inhabitants went on 
boarjKfchcir vessds and boats, from whence they pt'rccived 
tliat huge pieces of the mountain fell into this fiery lake, as 
into a bottomless pit, with a most prodigious noise, as if a 
large cannon were discharged. It was remarkable, tlidt tluT 
more vehement the fire was, tlte less the island uas sliakcn. 

The inhabitants of'anotlffir town, called Woroe, upon the 
east of the island, not tluukingijjtomsclves in so great 
danger, the opening or ihery lake bcinj^et at some distance, 
remained a month umger, tintU tliey saw th^ same continually 
approaching them t tlicy observed Uiat when grt at pieces fell 
dtwtt/ hglLdtat the lake became w ider, tliu itoibc wa» so iiuich 
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the greater, so that they saw no likelihood but t!mt ail the 
island would be swallowed up; wlierefbrc they unanimously 
transported themselves to Bcmda, leaving all their moveables 
foi want of vessels. 


On ChylificaH<^ By Mr. WiLLi.i3i Coiypga. 

The cutting-teeth are first employed in dividing the food. 
When a proportionable piece is thus taken into the mouth, 
the lower jaw is variously moved by its propet 'muscles, and 
mastication is begun, and 'carried on by the assistance of 
the tongue, cheeks, and lips; the first two still applying tlie 
less divnied parts of the aliment to the dentes' molares, till 
tliere is anrequal comminution of ail its parts. At the some 
time several of the muscles, employed, m the motion of the 
lower jaw, are also serviceable in promoting the saliva or 
spittle, separated from the blood by the parotid glands; tliose 
of the lov(-er jaw, and under the tongue into tharmouth, the 
salival glands of the cheeks and lips also contributing tlieir 
juices, do altogether join with tlie masticated aliments before 
or at the same time it is made fit to be swallowed; whidb 
action is called deglutition. 

Deglutition is thus performed: the aliment, as well what 
is fluid as that masti(i;r.ted, being lodged on the tongue, which 
somewhat hollows itself, by means of its own proper muscular 
fibres, for the more commodious entertaining the larger quan- 
.tity, its tip and sides are applied to the insides of ail tlie teeth 
of the uppe^ jaw« the tongue is suddenly drawn up by the 
musculi styloglossi and myloglossus, together with those 
muscles which pull the os hyoidcs upnrards, at the same time 
the fauces are also drawn up, and their cavity enlarged by 
the musculi stylopharyngei; and about two thirds of the 
superior surface of the tongue is adequately applied to the 
roof of the mouth; the epiglottis, from its position being 
consequently depressed, thereby covers the glottis or^riraul» 
of the larynx, and prevents any part of the aliment from de¬ 
scending into the windpipe. In this port of the action of 
deglutition, the glands under the tongue, and excretory ducts 
of those of the lower jaw, are compressed, and tlieir separated 
liquors or spittle discharged by%)eir prills, situated at the 
lower part of the fni||||pn or ligament of the tongue; and this 
is done by the museums mylohyoideus. Wlien the aliment is 
tlius forced into (he fauces, or upper part of the gula, at the 
same time the gurgarcon, with the uvula, are drawn upwards 
and buckwardb by the musculi spbacnustaphyli, by Nj|||^wcaus 
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any i^lirt of the aliment is hindered from ascending into the* 
foramina narium; the fauces by tlie tnasculus pterygopharyn- 
geas and ocsophageus are contracted ; by which the aliment is 
not only compressed into tlic gulo, but the matter separated 
from the blood by the glands of the fauces, especially of those 
large ones Cidlcd tonsilke, is forced out of their cells or ex¬ 
cretory ducts, to join wi^ it in its d^sceht to the stomach 
by the gula, through which latter it passes, by tlie action of 
its muscular fibres. 

The aliment, thus impregnated with saliva in mastication 
and deglutition, being received idto the stomach, there meets 
with a juice separated from the blood by the glands of that 
part, whose excretory ducts open into the cavity of ‘the sto¬ 
mach : by the commixture of these liquors, whether of the 
saliva or j.uice of tiiev stomach, a proper menstruum is com¬ 
posed, by which the part^ of the aliment are still more and 
more divided, by its insinuating into their pores, by which 
the air, before imprisoned in their less divided parts, is not 
only more disentangled, but by the natural heat it must ne¬ 
cessarily suffer such a rarefaction, as that the whole' stomach 
becomes still more and more distended: hence it is wc have 
less appetite some time after eating than we had imme¬ 
diately after; hence also arise those frequent eructations 
from divers aliments, as old pease, cabbage, and other veget¬ 
ables. Though we have not \ised the word fermentation, yet 
we do not suppose the dissolution of the aliment within the 
stomach can be done, at least without an intestine motion of. 
its particles with the menstruum: but we have/imitted tliat 
term, because it may be apt to lead us into an idea of a greater 
conflict than in tru& there really is. 

At the same time, when this intumescence and agitation of 
tile matter is made in the stomach, the contents of the neigh¬ 
bouring excretory ducts, viz. the bile in the gall-bladder, the * 
liver ducts, and tlic pancreatic juice in the ductus pancre- 
aticus,*^ are compressed into the duodenuin, Uirough the 
extension of the stomach, itself: the refluent blood of the 
stomach at that instant being, in some measure, retarded, 
whence the muscular fibres are more lid)le to be contrabted. * 

Nor can we conceive how the liquor of the stomach, after 
uniting with the saliva and aliment, s^uld be still so plenti¬ 
fully excreted from the glands of thli||kBrt, as to irritate its 
internal membrane, and* excite its mumdar fibres tp Contract, 
since the muscles of the abdomen would in^like manner, as in 
fcmiting, be drawn into a consent of co-o|)eratmg, and the 
aliment would be forcibly rejected by the mouth: besides. 
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should the liquor of tlic $tomach prove so prejudicinl ih chpr- 
1 ideation, what would the ease be,^inmcdiately on the dw 
cljurge of all its contents. The irritation the stomach 
undergoes in hunger appears only to arise from an aecumu* 
lation of the saliva in the stomach, in conjunction with the 
liijuor of the glands of that part; hence it is we rather dis* 
cliargc the spittle at, that time by the mouth, than to suffer 
any more of it to descend into the stomach { hence proceeds 
what is called the watering of the mouth; hence, also, when 
tile saliva is vitiated, the appetite is depraved. 

The stomach, means of its muscular fibres, contracting 
itself, giadually discharges its contents by the pylorus into 
the duodenum, in whirh gut, after a small semicircular de<' 
scent, it •meets with the pancreatic juice and bile; both- 
which joining with it, renders some parts tif the aliment more 
fluid, by still disuniting the grosser parts from the more pure; 
and here chylifleatiou is made perfect. 'Ihe bile which 
abounds With lixivial salts, a ismpt to mix with the glosser 
parts of the concocts ^limeu* timulates the guts, and de¬ 
terges or cleanses thew 'avities of the mucous matter, se¬ 
parated from the I lod b> glands of the guts, and lodged in 
their cavities; whicn not only moistens the insides of the 
guts but defends the mouths of the lacteals from being in¬ 
jured by foreign bodies, which often pass that way. 

TIic contents of die intestines moving still on by means of 
ttie peristaltic or wormlike motion of the guts, whilst those 
.thinner parts fitted for die pores of the lacteal vessels, called 
chyle, is absorbed by them, the thicker parts move still more 
slowly on, and by the many stops they continually meet 
with by the connivent valves, all the chyle or thinner parts 
ai'e at length entirely absorbed: the remains, being merely 
excrementitious, are only fit to be excluded by stool. 


Slitrosropical Obserrntirms of vast Nvtnhers of Animnhv^et, 
seen in Water. Jiiif Joan IfAnuiSy M. A. Ifector of Witt- 
chclsea, 

“ July the 7tti, 169%, I examined a small drop of some rain¬ 
water which had stood in a gallipot hr my window for about 
two mondis. 1 took^with the head of a small pin from the 
discoloured surra<‘g,||||||^ water, and observed in it foursorta 
of animals. In the^^r part of the drop were two kinds,- 
and both very smaiL Som€ were of the figure of ants' eggs; 
these were in continual and swift motion; and 1 find tnat^ 
this kind of oval figure is die most common to the aojnialcules 
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found In liquors. The other species, rfiat were in the dear 
part of the drop, were much more obVong; about throe times 
as long as broad; these were exceedingly numerous, Ivtft 
their motion was slow in comparison of the former. 

In the tliick part of the drop, for the water liad contracted 
a thickish scum, 1 found also two species of animals: as, a 
kind of eels, like those in Vinegar, but much smaller, and with 
their extremities sharper ; these would wriggle out into the 
clear part, and then suddenly return back again, and hide in 
the thick and muddy part of the drop, much like common" 
cels ID the water. 1 saw here ^so an animal like a large 
maggot, which would contract itself pp into a spherical 
figure, and then stretch itself out again; the end of its tail 
appeared with a forceps, like that of an ear-wig, and 1 could 
plainly sec it open ard shut its mouth, from whence air- 
bubbles would frequently be discharged. Of these 1 could 
numlier about four or five, and they seemed to be busy with 
tlieir mouths, as if in feeding. 

These four kinds of living creatures I found afterwards 
also in many other drom of the same corrupted water, viz. 
in its film or scum, wWh was on the surface; for under 
that, in the lower parts of the water, I could never find any 
animals at all, unless when the water was disturbed, and the 
surface shaken down into, and njingled \/<th, the lower parts. 

A|hi 1 27th, 1696. With (i much bettor microscope I 
examined some rain-water, which had stood uncovered a 
pretty while, but had not contracted any such thick and • 
discoloured scam hs that before mentioned had. In this, 
where it was clear, I could not find any animals at all; but a 
little thin adiite scum, which like grease began to appear on 
tlie surface, I found to be a congeries of exceedii^iy small 
animalcules of different shapes and sizes, much like those , 
produced by steepuig barley in water. 

At the same time I looked on a small drop of the green 
surfhee of some (>uddle*watcr: this 1 found to be altogether 
composed of animals of several shapes and magnitudes; but 
the most remarkable were those which I found gave the ^ 
water that green colomr, and were ova! ereatores, whose 
middle part was of a grass green, but eadi 'Cnd dear and 
transparent. They would contract and dilate themselves, 
tumble oifSr w# over many times and then shoot 

away like fishes; their liead woe at broadest end, for 

th^ atill moved that wav. They were very numerous, but 
yet so large, that 1 could distinguish them very plainly with 
a glass tliat did not magnify very mifch. Among these were 
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interspersed many other smaller and transparent animals, 
like those just mentioned, as found in the whitish scum that 
w*8 on some rain-water, which had stood a while uncovered. 

April the 21rth, 1()96, I found another sort of creatures m 
the water, some of which I had kept in a h indow in an open 
glass, niey were as large as three of the others, with the 
green border about their middles, but these were perfectly 
clear and colourless. 

I then also examined more accurately the belts or girdles 
of green which were about the above animals, and found 
them to be composed of globules so like the rocs or spawn 
of fishes, that I could not but fancy they served for the same 
use in tliese little animals; for I found now', since April 27., 
many of Hiem without any thing at all of that green belt or 
girdle: others with it very much, and that unequally di- 
*Diinishcd, and tKc water filled with a vast number of small 
animals, which before I saw not there, and which I now 
considered as the young animated fry, which the old ones 
had bhe^. 1 continued looking on them at times, for two 
days, during which time the number of the old ones, with 
the CTccn gii dies, decreased more and more ; and at last I 
could not sec one of them so enconuiasscd, but they were all 
clear and colourless from end to enu 


May the 18th, 16%, I looked on some of the surface of 
puddle-water, which was bluish, or rather of a changeable 
colour, between blue and red. In a large quantity of it I 
«found prodigious numbers of animals, and of such various 
six£8, that f could nbt but admire thcil' great number and 
variety; but among those were none with those girdles 
before mentioned, either of green or any other colour. 

I then also examined the surface of'^ some other puddle- 
water. that looked a little greenish ; and this I found stocked 
with suth infinite numbers of animals as I never yet saw, 
except in the genitura musculinil of some creatures. Among 
these there were many of a greenish colour, but they aU 
moved about so swiftly, and were so near to each other, that 
^ I could not distinguish whether the green colour were all 
o\ er their bodies, or whether it were only round their middles 
in girdles, as before ; but from rtie roundness of their figure 
and their smallness, I judged that they chiefly consisted of 
the young aniraateApawn of the abdvc-mi^tioncd kind of 
animals. 1 found that the point dl^ a pin dipped m spittle 
would presently JJII them all. 

In the surface of some mineral chulybekte water, which bod 
stood in a jihial unstopped fur about three weeks, I saw two 
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kinds*of animals, one exceedingly small, and the other very 
large; which latter sort had on the tail something like tins: 
there were but very few of either sort. Tlic compounded ^It 
or vitriol of tlie water was shot into pretty figures, but all 
irregular. They looked like a small heap of litue sticks, laid 
across each other at all angles and positions, only they were 
transparent, and a little greenish, as crystals of a chalybeate 
nature used to be. • 

J have infused whole pepper-corns, bay-berries, oats, barley, 
and wheat, in^ water, whose scum, after two or three days, 
has afforded animals, as lias been often already found by 
others, at least as to some of them; but 1 found the greatest 
numbers and variety in wheat and barley-water, and the 
fewest in that Mdiercm bay-berries had been steeped. 

How such vast numbers of animals can be thus, as it were 
at pleasure, produced, without having recourse to equivocal 
generation, seems a very great difficclty to account fort But 
Uiough the solving of it tliat way makes short work of the 
matter, for it is easy enough to say they are bred there by 
putrefaction, yet the asserting equivocal generation seems fb 
me to imply more absurdities and difficulties than perhaps 
may appear at first sight . ^ 

On i/ie great Age of Henry Je^JAna / in a Letter from Mrs. 

Ann Savile to Dr. Tancred Robinson^ S.H.S 

When 1 came first to live at Bolton, it was told me, there. 
lived in tliat parish a man near 150 years old; that he had 
sworn as witness in a cause at York to J 20 years, which the 
judge r^roving him for, he said he was butler at tliat time 
to Lord Conyers, and Uicy told me, Uiat it was reported his 
name was found in some old register of the Lord Conyer’s 
menial servants. Being one day in my sister's kitchen, * 
Henry Jenkins coming in to beg an alms, 1 had a mind to 
examine him: 1 told him he was an old man who must soon 
expect to give an account to God of all he did or said; and 
I desired him to tell me very truly how old he was ; on which 
he paused a little, and then said, diat, to the best of his * 
remembrance, he was about 162 or 163. I asked him what 
kings he remembered; he said Henry Vlll. v 1 asked him 
wliat public thmg ho could longest igamember? lie smd 
Flodden-field. 1 asked vdiether the king wa^ there ‘i he said, 
No, he was in France, and the Earl of Surry was gener^. I 
asked him how old he might be then ? he said, he believed 
between 10 and 12: “ for,°’ says he, “ I was sent tu North 
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alkrton with a horse-load ofWrows, bdt tfioy sent a Wggfef 
boy from tlience to the* array witli them.” I thought by 
thgi^e tnui ks 1 might 6nd someth!^ in hibtorieSj and lo6king 
in an old chronicle, I found that FTodden-field tiras,^out 152 
years before; so tliat if he was 10 or 11 yeafs, he must be 
162 or 16‘i, as he said, when 1 examined him. I found by 
book, that bows aj^d arrTlws w ere tlicn used, and that the 
carldie named was tlien general, and that King Henry Vlll. 
^ was then at Toumay; so that I don’t know what to answer 
"^to the consistences of these things, for Henry^ Jenkins was a 
poor man, and could neither wrift^or read. There were 
also four or five in the same pai isli^ that were reputed all of 
them to* be lOO years old, or within two or three years of it, 
and they Ml said he was an elderly man ever ^ince they knew 
him; for he was born in another p^ish, and before any 
register was in churches, as it is said; he told me then, too, 
tliat 1ft was butler to the Lord Conyers, and remembered 
the abbof of Fountains-abhey very well, who used to drink a 
glam with Jiis lord heartily, and that the dissolution of the 
tf onasteries he said he well remembered. Ann Savile. 

Tills Henry Jenkins died 13ee».ji. 1670, at Ellerton, on 
Swale. The battle^of I’loddenABhyas fought on the 0th of 
Sept. 1513. Henry Jenkins^^^ yeafB old when Flodden- 
ficld was fought, so^tliat J|tt3SK'ed’ 160 yhars. Old Paftr lived 
152 years nine months, s7 tfiuft Henry Jenkins outlived him 
by computation lo^cars, and was the oldest man born on 
«the ruins of this posUlduvimi world. 

This lleijry Jenkins, in the last century of%fe life, was a 
fishei^ian, and used to wade in the streams; his diet was 
coarse and sour; but towards the latter end pf his (k^s he 
begged uj> and down ;*he has sworn in chancery and otlier 
courts^ to above 140 years’ memory, and was ufren at tlie 
assizes at York, whither he generally went a-foot; and 1 have 
heard some of the countty gcutlemcm affirm, that he fre¬ 
quently swam ip tlie rivers afrer ho was past the age of 100 
years. • 

k • 

Mictcwipicat Observations on tJte Seeds <f JP'iffS, Straioberries, 

Sfo, By Mr. Lxim’S'fBosK, 

I HAV£ h^cn a of pams, to see the piant ^ the 

seed of a fig,Kye( Ti^uld iiever a^omplish li^for a seemed 
tb me that Ute were not perfqc r^,.'V‘heu thfey were 
jpilkd off and turned up, to he sent beyon^ seaiu 0pt having 
some lately which seemed to have been'* ^thered ripe, 1 
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therefore took many seeda of these figs to dissect them; and 
after I had cut or broke their hard ljusk, I brought out their 
kernel or pith perfeot; and alter taking oflF their film, and 
had separated the stuff vherein the young plant was Idldp I 
saw the perfect plant, rnhsisting of two leaves, and of that 
port that is to make the roots and ^em. 

When eating some strawberries, and fixing my eyes on the 
little apices we see on a strawberry, I ^concluded that every 
one of them was a seed; and to confirm my opinion I took a 
strawberry, one of the largest and ripest, and there Tfound a 
great many seeds, after I had taj^en off the film wherein they 
were wrapt up, and fdund that every seed had also a string 
by which they were nourished. I ot)ened several of tteni, by 
taking off their hard husk, and saw, that every one of them 
had the stuff we call a pith: having separated thiif pith from 
its ancient film, I took out the plant, which, I also caused to 
be delineated, that we might see how many seeds we send 
together into our stomach, when eat but one sgonnful of 
strawberries; for when I dfvided one of the largest into fom 
equal parts, 1 found in one of tlicsc parts about ^0 seeds; 
according to this, the strawberry contained 200 seeds, and 
another Oiat was much less I guessed to contain 120. Now if 
we consider that a young plant of strawberries shoots in a 
yeai (for I never heard that they sow strawberries) into 
several shoots over the grnimd^ which fake root, and grow all 
up into plants, and bear the next year; and tliat besides this, 
each plant produces many strawberries, each whereof lias as 
many seeds as is before said; we must lay our hand on our* 
mouth, and be astonished at the increasing and*grc‘at multi 
plicity of seeds of this plant. 

. On t/te Use of Opium among the Tvrha, Hy Dr, Edwaho 

Smyth, F. F. S. 

1 MADE enquiry for the most famous opium-eater in the 
country about Smyrna, and had recommended to me one 
Mustapha Shatoor, an inhabitant of Sediqui, a village six 
miles from that city, by trade a coffee-man, and 45 years olc^ 
when I discoursed with him. He told me his constant eating 
was three drams a day of crude opium, one half of which w'as 
his dose in the morning, and the other half in the afternoon, 
but thail he could safely take double this quantity. 

Resolving, therefore, Ito be' ail eye^Witness of what he could 
do, I provided the best opium I could gei, and weighed it 
nipely into drams; I desired him to come to me before he 
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taken any part of his dose^ a^d that 1 would oQtariam 
hiiu Uie next morning; hf took the invitation tbankfUlly> and 
cmnu»to> mu Uiu next daj' at nine in tlie mornmg, but excused 
histJljlving taken half a dram because he wanted 

strung^ to rise out of hii> bed witliout it. 1 laid before him 
my opium made up in g Uls, each weighing a (ham, and de< 
sired him to cat wlut he^luased; he took one ciram and a 
halt; making it up in three pills, and chewing it with a little 
water; he commended the opium, but was not willing to cat 
muie at tiiat time, and 1 would not press him, for fear of 
accidents. He stayed with (pe about half an hour aher he 
had eaten the opium; the visible effects it had upon him 
were to jnake his eyes sparkle, and to give a new air of life 
and brightness to his face. He told me tliat he was ex* 
tremely refreshed, and nmde very checiful by my entertain* 
ment, and that it 4^ve him his kepfi, as the Turks express it. 

, He went from me to his coffee-house, and being desirous 
to obseivejiim that day, I found him in half an hour laltour- 
ing heartily at cleaving wood to burn. 1 desired his company 
again, when he was*pieparcd for a second dose; he came to 
me at three in the afternoon, and took the same quantity 
as in the morning, and appeared after it with the same 
symptonis. He told me he would be again ready for the 
same quantity, at the same distance of time, but I pursued 
the expel inieiit no fuvdier. He^says it has always the same 
effects, giving him vigour and spii it, and is now become as 
neccssaiy to hiin, as any other part of his sustenance; that 
he has many wives ancl diildren; tliat it never affects him 
with sleep ^ drowsiness, but rather binders his reposing, 
v> hen he happens to take too much of it; that he entered 
upon this practice ii5 years ago, beginning with tlie quantity 
of a groin, and so training up nature giadually to laiger 
quantiUes; that the want of it, and tlic desire of taking more, 
grows daily upon him; that his common cxpence for living 
is three pmahs a day in opium, pne in tobacco, two in coffee, 
and two in bread; a paroh is about a penny fartliiug in our 
mwney. 

1 ^^. Tim. alteration and impairment which this custom has pro- 
jiuced in him are weakness, his legs being small, his gums 
eaten an ay, so llmt die teeth stand bare to the roots, his 
complexion very ycllofv, and appearing old^ by SO years 
tthan he really ts. 1 asked ^im if he ^ew my who 
SM,ulch«take opium in larger ipjantities; hh answer nas, he 
^belicaed tlmre wese none in that country that could out^ 
Jlliu^but ilmt im WAS informed of spme in Arabigt and abwt 
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Danuscus, where thiii eaitom of eating opium obtained more 
Universally. • 

Opium la commonly taken the messengers in Turkey* 
who ere employed in taking quick despatches t it is gedbralTy 
part of their provision: they take it when they find Uiem- 
selves tired, and it gives them strength and spirits to proceed. 
The Turks use opium, made up wim something that renders 
it palatable, at their feast called Biranf, to make them cheer¬ 
ful, which may be oAe reason of its prevailing so much; for 
finding it then entertains them with {deasing fimeies, they are 
tempted to continue it, and so the use of it becomes necessary 
and grows upon them. 


./in Aoanmt of Orange Jieant fiequenttg cast on Sharp on tiie 
Orkneg Itkst By UAm Sloavb . 

I HAD several times heard of strange beans ri'equently 
thrown up by the sea on tjie islands, on the north-west parts 
of Scotland, especially on those most exposed to the waves 
of fihe great ocean; are no otherwise regarded than as 
they serve to make snuflf-boxes. Four sorts of them have been 
Sent me, very fresh, being little injured by the sea: three of 
t^ese b^ns grow in Jamaica, Where 1 have gathered them. 

How these several beans should come to the Scotch islei^ 
and one of them to Ireland, wcems vcAy hard to determine. 
It is very easy to conceive, that, growing in the woods in 
Jamaica, they may either fidl from the trees into the rivers, 
or be any omer way conveyed by tliem into the sea. It h 
likewise easy to believe, that being got to sea, dnd fioating in 
it in tile neighbourhood of that island, they may be carried 
from thence by, the wind and curftnt, which being obstructed 
by the main continent of America, is forced mrough Uie 
Gulf of Florida, or canal of Baliama, going there constantly 
£. and into the N. American sea. But how they should come 
the rest of their way I cannot tell, unless it be thought 
reasonable, that as ships when they go. soutb expect a trade- 
easterly-wind, so when they come north, they expect and 
generaliy find a westerly wind, for at least two parts «f 
three of the whole year; so that the beans being brought 
north by the current f^om the Gulf of Florida, they may be 
supposed by this means at last to arrive in Scotland. 

Bjrihe same mcaiys that these beans come to Scotland, it 
is rcusonable to believe, that the winds and currents brought 
'from America thisse several things towards the Azores and 
rot to Santo, which are recorded by Fernand. Columb. m 

' « V 0 2* 



134 


INTERNAL STRUCTURE OF FlStl. 


the life of Ins father Christopher, to be some of the reRjsons 
which moved the said Clll)%topher Columbus to attempt the 
discovery of the West Indies. Tlie things mentioned by^ 
tlieia. ^c, Ifat. A piece of wood ingeniously wrought, but not 
with iron, taken up Iw Martin Vicenzo, a Portuguese pilot, 
450 leagues at sea, oiT Cape St Vincent, after a west wind of 
many days. 3dly. Another piece of wood, like the former, 
taken up by Pietro Curiea, on the island of Porto Santo, after 
the like winds. 3dly. Very large canes, much beyond any 
growing in those parts. 4thly. Some of the inhaoitants of 
the Azores observed, and told him, tliat west winds brought 
pines to .these islands, especidly Fayal and Graciosa, which 
are not fqpnd growing in those parts; and that on another of 
those islands, viz. Flores, was cast on shore two men’s bodies, 
with larger faces, and dilTerent aspects, from Christians; and 
that at Capo della.Verga were once seen^'two canoes or barks 
with cabins, which were believed to be forced to sea, when 
accidentally they had been “going from one island to another- 


0/1 the i^truefure of the Internal Parts of Pish Hy Dr. 

CuiRLhs Priston. 

The principal difference between fish and other animals is 
their want of lungs and respiration; whereas all other ani¬ 
mals have lungs, both'terrestria), volant, and amphibious; 
and in insects, the several trachem, that are spread through¬ 
out the whole body, serve them instead of lungs. And yet it 
is/ necessaiy that somethii^ should supply this in fishes, 
which may hav e the same e^ct on their blood, as the air has 
upon ours, by entering into our lungs, viz. to divide and dis¬ 
solve it, and render it fit 'for circulation. Now we find no 
part in fitih more proper to produce this effect than the broh- 
chia, that lie like so many leaves over each other under their 
gills; for they receive the water in by the mouth, and return 
it by the gills; or receiving it in by the gills, they tlnrow it 
out by the mouth.* 

It IS agreed upon by all, that the water contains something 
th>t produces this effect; and this seems must probably to be 
the nir contained in tlie water, that dissolves the blood in thb 
bronciiia of fish, as well as it does that in the lungs df all 
other animals. That there is air in all water, cannot be 
doubted, after the experiment of M. Marolle. He set a 
vessel of water over the fire, so as to ^rive out the air ftom* 
it: this water he put in^o the air-pump, J!b extract the air 
from it; and after that filled a plyal with it, within two or 



INTERNAL STKtJCTURE OF FISH. 



threS fingers of the topi which tie^ ^e^l only full o^'dri 
and stopped the phial well; and bj shaking it, the water im« 
bibcd the air, so as to rise u]^ and quite fill tlie phial. 

It niay be objected, that if the air in the water were \he 
cause of this effect, the fish would live in the open air. I 
shall only reply to this, that fish have their blood less hot 
than oius, so that the natural heat pf our blood would in 
them be a fever and mortal; hence we need not wonder they 
cannot live in the air; for the nitre of the pure air is'in too 
great a quantity, and too subtle, so as it dissolves their blood 
too muon, and makes it too flhid; whereas the nitre in the 


water is more gross, and in less proportion ; whence it gives 
their blood only a fluidity requisite to keep it in it^ natural 
state. To prove that it is in the bronchia that this division iif 
performed, we need^nly observe their extraordinary redness 
above any otlicr part of the body, a proof that the blood is 
there more divided: fish are also fbund to die in water frozen 
over, which happens plainly from their communication with 
the external air being hindered by the ice. 

The heart of a fish is different from that of othbr animals 
in its having only one ventricle ; for it has only the vena cava 
and the aorta that open into it, having no lungs; so tliat by the 
aorta the blood comes but of the heart, which is branchedinto 
a thousand capillaries over the bronchi]^ and is afterwards re¬ 
united ; which re-union is made under the basis of the cra¬ 
nium ; and because the blood, when once there, has no need 
of being forced higher upwiuds, they have no occasion for p 
second ventricle for that purpose, as terrestrial ^imals have. 
The re-union of these capillaries of the bronchia being made, 
they form two large trunks, of ^hich one proceeds towards 
the head, and the other towards the lower parts. 

Fish have a diaphragm, but not for the same purpose as in 
other animals that breathe; it is always straight and tens^, 
and perpendicular on the vertebrae. Their stomach is mem¬ 
branous : for fish swallow down otlicr sm^l fish whole, and 
sometimes earth; therefore it is necessary to have a power 
of contracting itself forcibly to break in pieces its contents. 
Their intestines make several great windings, a sign the fi^ 
mentation is but slow in them, which is made up by their 
great length. 

Fish have on the vertebrae of the loins a bladder,'Vety large 
in proportion to their bulk,' which serves, by dilating or com¬ 
pressing itself to render tlie fiah lighter jtr heavier, as occa¬ 
sion requires, for swimming. And if this* be by any means 
burst, that it cannot extended, tife fish can no n>oro 
• o 3 
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ra&e itself in the water, Iceepa cdntfn^ll^'at the bottenti 
Tbe 6n8 and tail assist^em m their passage through ihar 
water: but it is this dilatation of the air in the bladder diat 
makes them capable of swimming, after the same manner ^ 
the dilating of the lungs and thorax of a man bears him an m 
the water. Plat fish, such as soles, have none of this biad> 
der, for they are able,^by reason of their breadth, to sustain 
themselves in the water. Craw fish and other shelly-fish want it 
likewise, for the most part, for they creep only at the bottom 
of the water, but there are many fish that have them double* 


The Thetrn/ of the Tides, ertracted from Mr. Tsaae NevebnCs 
Treatm,entitled, Phtlonophne Nuturahs Pnndpia Mother 
motuu. By Mr. Euxti \d Hiurr. ^ 
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ceeds to explain most of the great and surprising appearances 
of nature. Is no other than that of gravity, by which oil booies 
in the emth have a tendency towards its centre. From thii 
principle, as a necessary consequence, follows the spherical 
fi|p[ure of the eartli and sea, and of all tlie other celestial bo« 
dies; and though the tenacity and firmness of the solid parts 

S ort the inequalities of the laud above the level, yet the 
i, pressing equaljyv and easily yieldmg to cacli other, 
soon re&tore the cquihbriuni, if disturbed, and maintain the 
exact figure of the globe. 

Now this foice, of the descent of bodies towards the centr<^ 
is not in all* places alike, but is still less and less, as the 
distance of the centre increases, and in this book it is denSon- 


strated, that tliis force deceeases as the square of the distance 
mci eases, that is, the weight of bodies and the force ot their 
foil IS less, in parts more removed ftotn die centre, in the pro¬ 
portion of tlie squares of die di»tance. Thus a ton weight on 
the surface of die earth, if it were raised to the hei^t of 
4000 miles, which 1 suppose the semidiameter of the euhh, 
would weigh but ^ ot a ton, or 500 weight; if to 1^000 
miles, or three semidiameters firom the suinace, that is foidr 
from the centre, it would wdlgh but part of the weight oii 
die surface, or 100 and ^; so that it would be ’a* easy fixr 
the strength of a man at that he^t to cany a ton weight os 
here on die surfiice cwt. And in the same proportiop 
does the velocities of die fidl of bodies decreose; Tot i^ere^ 
on the surfiice of /he earth all things foil 16 foet in a seconi^ 
at one semidiameter above the surfiice t|)is fiill is ^but fout 
feet, and at tlircn; semidiameters, or four froni the centre,' it 
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cond lyiuia nt ^tu* ^he veiglit and ^ 

bet^rae very a|i\aU; yet at aU given j^ltoccs they are stil^ 
aontethieg* though the effect become' ihsehsfiile. At' the ffis- 
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tancQ'Of the moon, which loriU auppgae 60 aemidiamej^orv of 
the earth, 360Q pouu^ weigh only one pound, and the fall oi^ 
bodies is but of afoot in a second, or 26 feet in a 
minute; that is, a body so fiir off woidd descend in a minute 
no more than the same at the surface of the earth desc^n^ 
in a second of time. « ^ , 

This law of the decrease of gravity being demonstratively 
proved, the author enquires into the necessary consequences 
of this supposition $ by which he finds the genuine* caiJse of 
tile several appearances in the theory of the moon pnd planpts, 
and discovers the hitherto unknown laws of the motion of 
comets, and of the ebbing and fioiving of the sea. 

Now, the theory of the motion of the primary planets is 
here shown to be nothing ^ut the contemplation of the curve 
lines, which bodies projected witli a given velocity, in a given 
diiccfion, and at tlie same time rlruwn towards thc*BUn by itt> 
gravitating powen would describe. Or which is the same, 
that the orbits of the planet<« arc such curve lines as a shoj: 
from a gun describes in tlie air, being thrown according to the 
direction of the piece, but bent into a crooked line by the si^-' 
pervening tendency towaids'the eartli’s centre; and tt)e 
planets l^ing supposed to be projected with a given force, 
and attracted towards the <!un, after the aforesaid manner, arc. 
here proved to describe sui h figures as answer exactly to all 
that the industry of this and tlie last age has ohberved in the 
planetary motions. 8u that it appears, that there is, nO need 
of solid orbs and intelligences, as the ancients imagined; nor 


cally Pertbhned, on ^ the sole supposition of a gravifatiijia 
t 9 wa:^as ilie‘ sup. ‘ , 

,, AH the surprising phenomena of th$ flux* andf reffqx of Die 
Sea are, in like manner, shown to proceed from the some 


supposition 


gravitatiij^ 
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plainly follow, that the equality of the pressure of gravitT 
towards tlie centre will cthercby be disturbed; and lbou{|^ 
the smalliu'bs of these forces, in respect of the gravitaUoll^ 
towards the earth’s centre, renders them altogether imperf 
ceptible by apy experiments wo can devise^ yet the ocean, 
being fluid, and yielding to the least force, by its rising shows 
where it is less pressed, and where it is more pressed by its 
sinking. Now if we Stippose the force of the moon’s attrac¬ 
tion to decrease, as the square of the distance from its centre 
increases, as in tlie earth and other celestial bodies, we shall 
And that where the moon is ^perpendicularly either above or 
below the horizon, in zenith or nadir, there tlie force of 
gravity ir most of aU diminished, and, consequently, that there 
the ocean jnust necessarily swell by tlie coming in of the 
water from those parts where the pressure is greatest, viz. 
in those places where the moon is near tlie horizon. This 
rightly understood, it plainly follows, that the sea, which 
otherwise ovould be spherical, by^the pressure of the moon 
must form itself into a spheroidal or oval figure, whose long¬ 
est diameter is where the moon is vertical, and shortest 
w here she is in the hoi izon ; and that the moon shifting her 
position as she turns round the earth once a.day, this oval of 
water shifts with her, occasioning thereby the two floods and 
ebbs observable in each 25 hours. 

And this may suflii?e as to the general cause of the tides. 
It remains now to show how naturally th‘s motion accounts 
for all the particulars that have been observed about them ; 
So that there can be no room left to doubt but that tliis is 
the true cau&e of them. The spring-tides at the neMr and 
full moons, and neap-tides at the quarters, are occasioned by 
the attractive force of tlie sun in the new and full, conspirii^f 
w ith the attraction of the moon, and producing a by tbahr 
united forces: wdiureas in the quarters, tlie stio''zaises tlie 
water where the moon depresses it, and ibe contrary; so as 
the tides are made only by the diflerence of their attractions, 
'lliat the force of* the §un is no ^eater in this case, proceeds 
from the very small proportion me semidiafiaeter of the ear^ 
bfars to the vast distance of the j|un. 

It is also observed that, paribus, the equinoctial 

spring-tides in March and Sep^piq^, or near them, are the 
highest, and the neap-tides the i which proceeds fhom 
the greater agitation of the watenj^^ll^ea the fluid i^heroid 
revolves about a greater circle of^ earth than when it 
turns about in a imaller cirda; it being plain, that if the 
moon were constituted in tlie pole, and there, that the» 
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fiplictoicl would have a fixed position, and that it would be 
always l«gh water under the pdes, And low water every where 
Wider the equinoctial; and, therefore, the nearer the moon^p> 
proaches to the poles, the less is the agitation of the ocean, 
which is the greatest of all, when the moon is in the equinoc- 
tiid, or farthest distant from the poles. Wlience the sun and 
moon, being cither conjoined or oppomte in the equinoctial, 
produce the greatest spring-tides ; and the subsequent neap- 
tidesi being produced by the tropical muon in the quarters, are 
always the least tides ; whereas in June and December, the 

O -tides are made by the tropical sun and moon,^ and 
[ire less vigorous ; and the neap-tides by the equinoc¬ 
tial moon, which therefore are the stronger: hence if liappens, 
that the difference between the spring and neap tides in these 
months is much le^ considerable than in March and Sep- 
temba*. And the reason why the very highest spring-tides 
are found to be rather before tha venial, and after au¬ 
tumnal equinox, viz. in February and October, thoft precisely 
upon them, is, because the sun is nearer the earth in the 
winter months, and so comes to have a greater effect in pro¬ 
ducing the tides. 


A Discourse concerning the Large Homs frequently found under 
Xiround \n Ireland. Dy U'HOVAs'MoL'i seux, M.D. 

By the remains we have of this animal, it appears to have 
been of the genus cervinum or deer kind, and of that snr^ 
that carries broad or palmed horns, bearing a greater afhuity 
with the buck or fallow deer, than with the stag or red deer, 
that lias horns round and branched without a palm: this I 
lately observed, having an opportunity of particularly 
examining a complete head, with both its horns entiiely 

S rfect, not long since dug up, given to my^rother Willian? 
olyneux, as a natural curiosity. 

“ I have by the bearer sent the head and^ horns I promised 
you: this is the third head I have found by casual •trenching 
in my orchard: they were all dug up within the com|)<rss of 
an acre of land, and lay about four or five feet under ^mindf 
in a sort of boggy sou. Hie first pitch was of earth, the 
next two or three of tur^ and then followed a sort of w'hitc 
marlj where they were found.” 

I took their dimeQsions carefully as follows; from the 
extreme tip of the right horn to that of th^ left, expressed in 
tlie line AB, wm 10 fret 10 inches; from the Up of thq right 
horn to (he root w^ere it Vas fastened to tlic head, CD, nvo 
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feet two inched; front the tip of the highest branch, meflsur* 
, ing one of the horns transverse, or directly across the palm, 



to the tip of the lowest branch, LF, tlireefcct seven inches 
and a haW. The length of on»* of the palms, within the 
branches, G II, two feet six huhes : tlie breadth of the s.iine 
palm, still within the branches, IK, one foot lOj inches: the 
branches that shot forth round the edge of each palm were 
nine in number, besides the brow-antltrs, of which tlie.right 
antler, I) L, was a fool and two inches in length, the other was 
much shorter: the beam of each horn at some distance from 
the head, where it is marked M, was about two inches and six 
tenths of an inch in diameter, or about eight inches in cir- 
tutuference ; at the root, where it was fastened to the head, 
about 11 in( hes in circumference. The length N O of the 
head, from the back of the skull to the tip of the nose, or 
rather the extremity of the upper jaw-bone, two feet, the 
breadth of the skull PQ, where largest, was a foot. 

Another such head, with both tlic horns entire, was found 
some years since buried 10 fi^et under ground in a sort ot 
marl. And in the jear 1001, Major Folhot told me, tha‘ 
digging for marl near the town of Bullymackw ard, not far from 
Jfallyshannon, in the county of Fermanagh, he found buried, 
10 feet under plain solid ground, a pair of this sort of horns, 
which he keeps still in his possession. In the year 1081, 
two of these heads were dug up near Turvy, within eig’’t 
miles of Dublin. Not long since, a of this kind, with 
its horns, was found near Portunomy, the house of the £arl<* 
of Clanricard, seafed on the river Shannon, in tho county of 
Gallway. And to my knowledge, within less than 20 years. 
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nbotc 20, I might safely say 30, pair of such horns hare been 
(lug up in several places of this country, all found by accident; 
nnd wc may well suppose vast numbers still remain un- 
(iicc'overed; so that, doubtless, this creature was formerly 
common in Ireland, and an indigenous animal, not peculiar 
to any territory or province, but universally met with in all 
parts of the kingdom. ^ 

That these heads should be constantly found buried in a 
sort of marl seems to intimate, that marl was a soil that 
had been formerly the outward surface of the earth, but in 
[)rocess of time, being covere(f by degrees with many layers 
of adventitious earth, it has, by lying underground a certain 
number of ages, nequived a pi'culiar texture, colisistenee, 
richness, or maturity, that gives it the name of marl; for we 
must needs allow t^nt the place where these heads are now 
ibuiul, w'as certainly once the external Sujierflcies of the 
ground ; otherwise it is hardly possible to conceive how they 
should come there. Andstlmt they should be so dl'op buriecl, 
as we at present find them, ap|>ears to have happened by 
their accidentally falling where it was soft low ^ound: so 
that the horns, by their own considerable gravity, might 
easily make a bed, where they settled in the yielding earth ; 
and in a very long course of time, the higher lands being by 
degrees dissolved by repeated r.iins, and w.ished and brought 
down by floods, covered fliose plaies that were situated 
lower w ith many layers of earth : for all high grounds and 
bills, unless they consist of rock, by tins means naturally lose 
a little every year of their height; and sometimes sensibly 
become lower even in one age. 


< >/t FosiU 1Vo()(l (Ii/ff vp at Yi life, hi Yarhshire. Hy RicUAUD 

lltcn HtDios, M. J). • 

Ar Youle, about 12 miles below York, near the place 
where the l>mi runs into the Humber, there are several per¬ 
sons, called tryers, who, with a long piece'of iron» search in 
t)ie soft and boggy ground for subterraneous trees; and by 
'll j means they can in a great measure discover thtf lengm 
and thickness of tliese trees, and get a livelihood by it. Some 
‘ I e so large, that they are used for timber m buiicling houses, 
•vilich is said to be more durable than oak itself; others are 
plit into laths ; others again are cut into long splinters, and 
ti< d up in bundles, and sent to the ma|:ket towns, several 
uit.cs off, to light tobacco. These trees, when found, are all 
> >keu off from the- roots; I suppose by violence of storms or 
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water* or both The tryers offinh, that at three or four yardtf ‘ 
depUt Uiey (ind stumps of traies broket) off; some two, three, 
or four feet from the ground, which are of exactly tlie sameu 
wood with the subterraneous trees. The bote or texture of 
this wood is the same with hr, splitting easily; when burnt, it 
emits the same resinous smell, and it affords the same coal. 
The branches generally grow in circles, as appears by thojt 
knots, which easily part/rom the rest of Ae wood, as is usual'*' 
in fir-wood. The straL.>tne8s and length of these Uees lead 
also to a presumption, uiat th^ must be such; if one considers 
that some of these are near idO feet long; and at the bottom, 
not much above a foot in diameter. It is affirmed, that their 
tops lie ail one way, viz with tlie current of the water. Oaks 
are also found there, though not in so great (mantity. Thw 
vitriolic parts of the earth, in 'which they have lain, ^las given ^ 
them a black tindture, quite through, which, wheU wrought* 
and polished fine, is but little inferior to ebony: this does not 
emit the Same smell when burnt, with that called fir-wood 
so that the smell of Uiaf wood cannot be attributed to lliow 
bituminuuf parts of tlie earth in whiih it lias lain. About 60^' 
or 70 years ago, several Dutchmen undertook to drain a large' 
marsh in that place; and in cutting a channel in the dry * 
ground between the fert and the river, at first they threw up 
a rich and firm soil, aillerwards they met with a stratum of 
sand, under that a stratum of boggy ground, in wliich they' 
found some ot these subterraneous trees, and under that firm* 
ground again. The place, where these trees are found, is ft* 
loi^ flat, on t|iic one side bounded by the raging river Humber,' 
which odun breaks its banks. *' 


Tlie TurricelliaH J^xperiment tried on the Top of Saotbdon-hilL < 
'• By Mu IIjLhAY. , t', 

WEDxrsDAY, May 26. I was on tlie top of Snowdon, 
where I tried the, Torricellian experiment with all the satis¬ 
faction 1 could wish fbr : tlie air continued, both before and 
uiler, in the same state, ks I got it verified by Mr. Davis’s'i 
fCknding barometer at Llunerch m Denbyshire, mut 25 miles'' 
east frmrf Snowdon, where it was observed, daring four days,'* 
to stand from 29.7^ to 29.8^ inches. * ' * 

May 26., between one and two in the ailemoon, on the top 
of Snowdon, I thrice repeated the experiment, and as often 
i,^nd the height pf the mercury 26.1 inches. And'being 
wme down to Llanberris, at the foot of U>e hifl,.ab(hit six* 
that eVpiping, 1 as often found it 20.4 mdtes. A iktlc above** 
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tlus (dace are the priadpat fountain* of the river that&lls into^ 
the chaimel of Angtfl*ey» at llamarton* called anciently 
goatiam« whither we went the next day 9 and about eight atn 
evening* found the ntercuiv* by a triple experiment, to stand* 
at 294) inches, very near the surface of the seat when, at the) 
same tim^ atUanerch, it was not. above 29.74 1 w^hence 1 * 
conclude, that the diiferrocc of ^ air'i pressure -on the sea 
and on the top of iSnowdOtt js rather more than three inches^ 
eight tenths, 

* u 

Account of u moving B<^ in Ireland, 

Juke 7> 1697, near Charleville, in the county of L1nicrir1(> 
iu Ireland, a ^eat rumbling or &int noise was heard in thet 
earth, roudi luke the ^und of tlmnder nearly spent. For a 
little time the air was somewhat troubled with little whisking 
winds, seeming to meet contrary ways: and soon alter, that, > 
to the greater terror of a ^at number of spectatoft, a more 
wundemd thing happened; for in a bog the earth began to 
move; viz. meadow and pasture land tliat lay on the side of 1 
the bog, and separated by an extraordinary large ditch; and’< 
otlier Iwd on the further side adjoining to it; and a rising, o»r 
little hill, in the middle of the bog, hereupon sunk dat. This * 
motion began about seven o'clock in the evening, fluctuuting ' 
in its motion like waves, the pasture lanA rising very high, so v 
that it overran the ground beneath it, and moved uptm itsi 
surlace, rolling on with great pushing violence, till it had; 
covered the meadow; upon Which it remains 16 feet deep, 
In die motion of this earth, it drew after it the booy orthe bug, 
part of it lying on the place where the pasture land, tliat 
moved out of its place, had before sto^; leaving great 
breaches behhid it ^ ^ 

The (quantity of this bog is about 40 acres. Adjoining^ to* 
it is a piece of firm pasture land, of 4jf acres; and adjoining 
'to this, a piece of meadow land, of ^ acres. The meadow,* 
was lower by a descent of five feet than the Viasture, and tbuii 
pasture^was lower by six ftset than the surftme of tlie bog i . 
and there waa yet a considerable fising and. hill nedr thtia 
middle of the bo^ the height of which was ten feet aboY<^ tfie , 
surface of the hogi so that there-was a descent from it to cite 
meadow. A more than ordinary wet spring occasioned;a 
prodigious swelling of .the height of the b(>g at'.Uie 
elevation, fuid at length moistened the whi^eibut.chiefiy its • 
uudea pai% the wateit soaking to the bottom. By this me.i,tk 
tlk>‘turfy hill beuig undermined, natmaUiy |unk down, and^« 
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consequently pressed the bog on all sides, till the pasture was 
forced on tlie meadow, overturning the intermediate hedge. 


Descri/ttion of an Opossum, dissected at Gre'^ham College, 
Bg Edward 2'ysos, M. ]}• 

This animal, whic^t was brought alive from Virginia, has 
several names given it by different authors. But since it is 
an animal sui generis, and in several parts has a great resem-^ 
Uance to those of different species, I think a denomination 
might be best given to it, from that particular in which it is 
most distinguished from all others; which is that remarkable 
pouch, ‘or marsupium, it has in the belly; into which,- on any 
occasion of danger, it can receive its young As to its di¬ 
mensions, from the extremity of the pose to the Up of tlie 
tail, it nioosurdd 31 inches; the length of the head, six 
inches; the tail, one fo^it long; the compass of the body,. 
15^ inchfes; when alive and weU, it seemed much thicker: 
the fure-Iega were six inches long; the hinder-legs but 4^ 
inches. The fore-feet have five long claws or fingers, equally 
ranging with one another, and a hooked nail at the end of 
each finger; but the hinder-Iegb arc formed differently, having 
but four fingers armed with hooked nails, and a perfect thumb 
set oft' at a distance from the range of the other fingers. 
This thumb bad not a hooked or curved prominent nail, but a 
tender flat one, as in a human body. Tips contrivance of the 
legs, feet, and the nails, seems very advantiigeous to this animal 
in clinj^ing; up trees, which it does very nimbly in quest of 
birds, a prey it is very fund of, tliough it also feeds on other 
things. 

At the bottom of the belly, in the middle, between the two 
hinder-legs is observed a slit or aperture, moderately ex¬ 
tended about two inches long: but ca))able of a larger exten¬ 
sion, by dilating it with the fingers, even when alive. The 
animal can so exactly close and contract it, that tlie tye does' 
not readily discover it. There is, on each side of this aper¬ 
ture, a reduplication of the skin inwards, forming a haiiy 
bag; *but the hairs are so thinly set, that almost every where 
the skin is seen through them. The use of this, bag, pouch, 
or marsupium, is to preserve the young, and secure them on 
any occasion of danger; and tlie contrivance is admirable in 
forming and adapting this part so suitably to tliat end. For 
there are two rqpoarkably strong bones, not to be met in any 
skeleton, of great use. 

These bones are so fastened to the upper mid inner edge 
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of the' OMit ^ubiAy.that at! thHP baftis harp the^ tobl'h each 
other, just ai the coalition of tiie tk)nes that toriii the ossa 
pubis. The other extremities of these bones vrere at a di|^' 
stance from one another, that measured 2^ inches. The basTa*^ 
of these bones where joined to the ossajpubis vtas half an inch 
broad, having two head»; the larger lying near tlie coalition 
of the ossa pubis, and the lesser towards tlie o#*coxendicis; 
having in the middle a sinus, into which was received a pro¬ 
tuberance of the ossa pubis; by which contrivance it appears 
there can be no motion of these bones, nearer or farther from 
one another, but that they must sfand always at an equal dis¬ 
tance ; but they were capable of a small motion inwards 
tinvards the spine, and outwards from it These bones, *as tliey 
ascended from the os pubis, grew slender, being about the 
middle but a quarter qi' an inch broad; and they were each 
two iuche« long. These bones were furnisheH with four pair 
of muscles ; and another pair ran over them, to which they 
performed the office of a trochlea, or pulley. The first pair 
of* muscles (t. e. which first came to be dissected^ on the 
^vonation of the animal, and from its figure 1 call trian¬ 
gularis,) arise fleshy from the whole length of the internal 
sale of these bones, and insert their opposite tendons on 
each side of the rima, or aperture of the marsupium. Under 
|)art of the muscles lay another, or a se^cond pair, flat and 
tliin, haviiig their origin front tlie upper part of the internal 
side of tlie ossa marsupialia, and inserting tbeir opposite 
tendons a little above the tendons of the former muscles; , 
the tendency or direction of the muscular fibi'es qf this pair, 
in respect of the flrst, made a decussation. The third pair 
of muscles had their rise from the fore-part of the basis of 
these bones, where they were joined to the os pubis; and 
were atiterwards inserted into the lincra asjiera of the thigh¬ 
bone. The fourth pair arose from tlie external side of these * 
bones near the basis, and are inserted into the fore-part of the 
thigh-bone near the middle. The last pair of muscles arises 
more immediately from the marsupium .or pouch itself; for 
spreading their muscular fibres ail over tliis bag, as they issue 
from it, by joining tlieir fibres together, they more remarkably** 
fomi a solid muscle; wliicli passing on each side over the 
middle of these bones, t. e. in the prone posture of disserting 
the animal, they at length were inserted mto the spine of the 
os iieuin. . 

By considering the structure of these myscles, and what 
mubt be the effect of their action or ctmtraction, one cannot 
but think the first two must serve towards the dilatation or 
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the marsuptum or pouch: for these bones are* a fnt^ 
meat or basis, their articulation not admitting of at contractiofi 
^wards, or nearer to each other; wherefore, when the. first 
> and second pair of muscles act, or contract, they must necei^ 
aarily open or dilate the mouth of the marsupium or pouch. 
The third and fourth pair may serre to extend these bones 
outwards; fo tliat w|ien this animal han^ by itt tail, as it iire> 
quently does, the weight of the foetus hi this pouch by this 
means will not press so much on the internal viscera. Thh 
fifth and last pair, as they may serve to dilate the capacity of 
the pouch itself, so likewis*e may serve the better to suspend 
its weight, when the animal is prono capite, and if it gravitate# 
too much, they may retract it upwards, and this the easier, as 
passing over these bones like a pulley, their force is more 
augmented. Tlie antagonist to these muscles is the sphincter 
marsupii, an ovhl scries of* strong fleshy fibres, wiiich serve to 
constnnge and close the orifice of the pouch ; whicli it docs 
so pcrft^tly, that one would tlnnk the skin here not to he 
slit; nor can the orifice be observed till it is dilated with the 
fingers. * 

The pouch, or marsupium itself, was a membranous body, 
not very tluck, though consisting of several coats, and is 
reducible to the class of the vesicular parts of the body { 
which seem to be jvu tly muscles, partly p;lands, and to per> 
form tlie oflicc of both motioir and secretion: for the cavity 
of this poucli, was somewhat hairy, and at several places 1 
could observe them matted together by a yellowish substance, 
n hich ooz^d out of the cutaneous glan^. lliis ii^or dis* 
charged iuto tlie {much from the glandulous coat was strong 
scented, and had more of the peculiar fmtor of this autiiud 
than any part besides. But after the skin, with the poach, 
had been kept for some days, and was grown dry, there was 
so great an alteration in the smell, that w hat before was so 
disagreeable, was now become a perfect perfume, an4 smelled 
fdtogether like, musk; though tlie general consent of all 
authors had branded it with the note of a foetid stinking 
animal But the same is to be observed in the ridiest per- 
*fum#s we have, as musk, civet, and ambergris. > 

Ibis pwssupium had likewise a muscular coat, besides the 

musdes bestowed on i^ to* give it motion, 
hadsiffell^ vascular coat, being plentifully itrigated by blood 
vesii||s, e^ecially by two large branchu6,«that came fteta the 

E if part of Morox, and might be reckoned thtf matn^ 

a, as they are styled in othiY animals. This pout^^wala 
ned by several mirnibnines to themusclcs of the abdomen 
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and tlfe skin, but so as to be easily separated, for the most 
|>art, w ith my fingers.' * 

In this marsupiutu, or pouch, many writers on the natur^ 
history of this animal place the mammae or teats; and they 
toil very odd stories about it: 1 will only relate what they say 
of it, and what I at present observed, or rather did nut ob¬ 
serve. 1 did not find any teats here, nor ^ven on the outward 
skin, as is usual in other multiparous animals. Possibly tliis 
subject never had a litter; and for want of drawing, the teats 
might be less, so as* to escape notice. The male also, if we 
may believe Piso, has such another purse under his belly, and 
takes his turn to carry the young, in order to ease the female. 
This contrivance of nature for securing the young from any 
danger, till tliey are able to shift for tlieniselves, is perhaps 
nut to be jiardlleled in gny other species of animals, at least of 
the quadruped kind. 

The first two vertebrae of the tail had only one small acute 
spine; but in all the other vertebrae of the tail, botfi at the 
head and tail of each vertebra, there were two spines; but 
those at the head of the joint the larger.* In Uie*first six 
\urtcbraB of the tail there was on each side a broad transverse 
process, the length of the joint; in tlie other vertebrae, only 
at the head and tail a jetting out at the sides. The vertebrae 
about the middle of the tail were the Jqngcst; being there 
about au iiieh long; nearer th^ root of the tail, and at Uie end, 
not so long. 

But there is a wonderful piece of nature’s mechanism in , 
those spines or hooks, placed in a line in tlie middle of the 
under side of the vertebra? of the tall. It is true the first 
three vertebrae had none of these spines, nor were they neces* 
sary here, since they lay within the compass of we ossa 
coxendicis ; but in all the other vertebrae, to the end of the ' 
tail, they were to be observed ; and as they approached the * 
extremity • of the tail, they grew less ami shorter. Tliese 
spines, where longest, were about one fourtli.of an inch, or 
somewhat more: they were placed just at the articulation of 
each joint, and in the middle from the sides, and seemed to be 
articulated, betli to tlie preceding and following vertebra f*’ 
not being an entire solid bone, but rising from the verte- 
brs witli crura or legs, become af^erwarck perfectly united 
at the ends. By this means, these bones are rendered more 
firm and strong, and tliis hollow serves for transmitting the 
blood-vessels through them; and one roay,<here observe a 
s^ria or furrow, all the length of the vertebra*, for receiving 
tiiem; by wliich they are the uvtter secured from comiwts- 
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tion^vhen the aniumUhangs byite taH; and for perfhn||iii)g 
this (Kffice« nothing couid be more advant4^cou5ly contrived: 
for when the tail ia twisted or wound about a 8tick» thia,hoo)( 
8f the spine easily sustains thaweight, and there is but little 
labour of the must Jes required, only sufficient for bending the 
tail; for then, ai> by a hnuk, the weight of the whole bod^ is 
here suspended. And for performing this, it was observe^ 
that in each prcceduig vertebra, there arose a muscle, which 
was inserted on each side of the succeeding veftebra; which 
acting or contracting, must necessarily bend atid curve th^t 
joint. But for the strengthening the whole, there was observed 
tour muscles to arise from the os sacrum, which ran the whole 
length of the tail; two on the upper side, and two on the 
under ; sending each a tendon to each intemodc or vertebra. 
So that when the skin was stripped off, the external parts of 
those muscles seemed to have tendinous expansions o\er 
them, the whole length of tlie tall, and to be. almost 90 vered 
by them; which must needs yery much c onfribute to add 
strength to die tail; besides what may be the efBect of tlieir 
inaertiofi of tendons into each joint or vertebra, in curling and 
unbending the tail. 

Fig. 1. represents the outward shape and figure of the 
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opossum, drawn from the life. Fig. 2. tlie slit or aperture in 
the belly, opening { 

to the marsupium 
or pouch, where the 
'young ones l^ge, 
iJII Uiey can ’shift 

for themselves. Fig. ^ 

S. a, the marsupium 

Straf'd, w here tna^r be ' * 

observed the hair or ‘ . 

ftur tlmt covers it, tn .i, ^ j 
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itfifd! (ida^ hdp to keep the TOiaig one* wamf; bb the tvn* 
hiniler legs cut ofF; e the foi^men of Vhe aims, which is also 
thr ccanmon oatwwd Veftt or exit to the rcctuih, the bladder 
of urine, and the ut^i also} d the beginning of the taiL * 


Coneeming the Eye* qf Beedee, Sfc, By Mr. Aursoyr V^y 

LsvwyyBOBX. * 

X nAVB ibrmerlj spoken of the multiplicity of eyes, where* 
with the smaller sort of insects are endued, as flies brO; 
which eyes I have severoX times ihown to different person*, 
to their great satisfaction ; and that in such a manner, that 
they could clearly discern the appearance of some hdhdred* 
of eyes at once. Among the rest, I have last summer shown 
to several English gentjemen the multiplicity of eyes that are 
to be seen in the tunica cornea of a heetler called the eye. 

I (ut that part of a beetle wliich is reckoned to be his eye 
from the head, and after I had made it clean, flxefl it be* 
fore the magnifying glass, and observed, th^ it could not 
make up half the bulk of a globe, it being bVoa^ tb^ it was 
long. 1 however counted, to tlie best of my poWef, the 
eyi a that were in one row, in the greatest semicircle, and 
found that there were at least 60. Now let us suppose, that 
in the small semicircle of the tunica coniea there are but 40 
eyes ip^^one row, and then add these flO to the 40, and it 
makes 100, the half whereof is SO, which I imagine, if we 
take the tunica cornea for half a globe, they stand in the , 
greater half dkcuit of the same. Whence Mr. ly. computet 
that Slot is the number of these eyes that are in the 
tuniem corne« of a beetle $ if they both make up a whole sphere 


Account of one Edmund dfeitnon, who was of an extraor- * 

dmary Size. 

The measures of some of the parts id tltU Irishman, 1$ 

J ears of age, shown at Oxford, were ctmmunicated ^y Dr. 

lot. He was seven feet sa inches h^; his finger 6f inches 
long, the length of hit span 14 inches bf bit cubit twd feet*' 
two of hitarm th^ ln<met, from the shouldex 

to^^CtelOwn of hhi Imad 1 If iltdietc’^ 

Of-^J^tartvre-master^ or ttM^hoving on nbsotuie Qmmnyd 
» ^ if hit Joints anc^biKks. , . 

lit Pall-MallK London, lived one Clerk, called the Posture- 
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mastet, who had such an absointe comnuindof idl his fnuscles 
and joints, tliat he coulll disjoint almost his whole body $ so 
that lie imposed on the famous Mullens, who looked on hinl 
ih so miserable a condition, that he would not undertake his 
cure; though ho was a Well*grown fellow, yet he would appear 
in all the deformities that can be imagine^ as hunch-backed 
pot-bellied, sharp-breasted; he disjointed his arms, shoulders, 
legs, and thighs, that he appeared as great an object of pity 
as can be: and he has often iin|>osed on tlie same company, 
where he has been just before, to give him money as a cripple; 
looking so much unlike lAmself that thby could not know 
him. I have seen him make his hips stand out a considerable 
way fi^m his loins, and so high that they seemed to invade 
the place of his back, in which posture he had so large a beW, 
that though one of our company ha^ one of a considerable 
size, yet it sebmed lank compared with his; he turned his 
face into all shapes, so that by himself he acted all tho 
uncouth, demure, odd faces of ,a Quaker’s meeting: I couid 
not have * conceived it possible to liave done what he did, 
unless. 1 had seeh it; and 1 am sensible how short of a full 
description 1 have given of him. He began young to bring 
his body to it; and there are several instances of persons 
that can move several of their bones out of their joints, using 
themselves to it fron? childhood. 


TAe Symptoms that attended the Bite of a Serpent. 

Mr. Hubert Burdett, an English merchant at Aleppo, 
was bit by a serpent on the left wrist, near tliu pulse ton ards 
his hand: it seemed at first like two pricks of a pin*i he im-' 
mediately vomited, and his wrist and hand began to swell 
presently; he had some few days before a looseness, which 
this, perhaps, increased: he rode easily alone, after he was bit, 
«bove twomiieaoff to Aleppo, he felt no pain, buta great desire 
to sleej); his arm cofttmucKl swelling upwards, and grew black. 
Sump remedies were used, till the rest of the fketory returned, 
w ho then began to cup and scariiy his arm; he having still no 
puin^ but a great drowsiness. At last the swelling came up 
to hie shoulder, and then he complained much t and witliin; 
one quarter of aU hour he died. He wos bit about ten id 
forenoon, and died about three in the afte^ooo. His bodjr 
swelled much after death, and purged. .i ' 

Thu snake was in length like « common snakehis colour i 
d<u k sandyj with black spots; his two vteutl), or fimgs, like 
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those 0 ^ A xiittle«8iiake> on the upper jew. The poison lies in 
the gums; and wherever they fetch blood of any creature 
they certainly kill; though in some ports sooner than in 
others. The oil of tobacco hills the serpent, if put in hi/ 
mouth, as was experienced. The people of the country say, 
tliat if, os soon os any one is bit by a serpent, they shall suck 
immediately the wound, they may be saved; but they rub 
first their gums and teeth with oil, that none of the poison 
may touch any place tvhere the skin is broken, and i^it out 
immediately what they suck; every time washing tlie moutli, 
and taking more oil. * 

Tins serpent killed a dog, in about eight minutes’ time, 
biting him at the end of his ear; and two young turkeys 
ailerwards in tliree or four minutes each, biting tlieni at the 
root of a claw; aud tljen we poisoned iiim with the oil of 
tobacco out of a reed-pipe, (that had been much used, and not 
cleansed for a week or two,) and he diad in about two or three 
minutes, trembling as soon as the oil was dropped ihto his 
mouth. There are people who get their bread by showing 
these serpents: they find them in hot da/s near rocks, and 
putting a forked stick near the head, they tme them up care¬ 
fully by the neck, and put them mto a leather bag. 


On the Scaraberus Galeatiis Puhator, or the Death' Wateh. 

By Mr. DENJAMiy Ai.i.eif. 

This animal makes a noise resembling a watch: it lived 
four days witli me, beating exactly. 1 tumid it in a copper: 
it resembled dry dirt in colour. 1 found another some years 
before on a rotten post, aud it made the noise like a watch, by 
beating its head on tlie subject that it finds fit for sounu. 
This was answered by another in the same room, and atler 
a minute’s distinct beating, it would forbear for tlie other 
to answer. Hie port it beats witli is the ei^treme edge o|^ 
the &ce, which 1 may call the upper lip, the mouth being 
protected by this bony part, and l>ing underneath, out of 
view. * . 

It was five sixteenths of an indi long; the colour a dark< 
brown# with spots somewliat lighter, irregularly placed, wliich 
would not rub off readily. 'i'Uey lie aUiwait on the back, 
and direct on tlie head. Under tlie vagiiue are pellucid wings, 
and the body is of a dark colour. The headmppeured large, 
by reason of a huge cap or helmet which covered it round, 
only turned up a uittle at tlm ear i from, under this apiieared 



142 


KR9PTION or nnE veom tke earth. 

the head, which was fiat and thin; the eyes forwards t.the lip 
bard and shining; the ban of tlie helmet greyish. > . 


On an UrttpHm of Fire out of a Spot in the EarA, ^ 
Dr. HojibnT St. Cla/r 

I LATELY received an account from my brother, that on 
. t'le side of one of thh Appenine mountains, half way between 
Bologna and Florence, near a place called Petra Bffala, about 
five miles from Ficrenzola, there is a spot of ground, about 
three or four miles diamcAer, which incessantly sen^ up a 
flaiue rising very high, witliout noise, smoke, or sinell, yet it 
gives a* very great heat, and it has been observed to be always 
thus, except at great rains, which put it out for a time, but 
when that is over, it bums with greater vigour and heat than 
before; the sand about it, when turned up, sends up a flame { 
but witliin three or four^rds of it there ^ws com all round 
about, fbr it continues slways iit the same spot. The flame 
seems to proceed from a vein of bitumen or naphtha, that 
cropes, hs the miners call it, only here; which, when by 
ploughing or some other accident the upper crust has been 
turned up, was kindled into a flame by the heat and agitation 
of the air, as other salino-sulpbureous bodies are. Thu inhabit", 
ants there have bceii^ so little curigus to observe it, that tliey 
believed drat tberb was a j^rtat hole in the fiame<place, but' 
he found it to be firm ground. Neither does any tliere re¬ 
member, when, and upon what occasion, it first began. The 
flaming well near Wigan seems to proceed from a similar 
cause: you may boil uii egg in it, and upon the approaching 
of a lighted candle it takes fire: both seem to proceed from 
a naphtha or subtle bitumen, only that in a hotter country, 
and being in a driur soil, is more subtle and inflammable. 


CkiiUain LosGrono's Ohserrations an his own Eaperience upon 
' Durrieanes,^and their Prognostics. 

It has been the custom of the BuglUh and French inhabit* 
* anbf of dm Caribee islands to send, ubout the month of June, 
to the native Caribees of Dominico and St. Vincent, to know 
whethbr there would be any hurricanes that year; and about 
10 or 12 days before the hurricane came, they would "con¬ 
stantly send them word; and it very rarely was erroneous, as 
I lutvc observed in five hurricanes, in the years 1657, 1658, 
16u(), 1065, and 1667. From one of these Indians, 1 had 
the fuilun iitg prognostics: — 


t l.’lltyi hurricane*come ^itber'on thethe Aill»cli8hj^» 
or quarters of t|iO tnoon.' ^ it it'btf to happcA'on the fuU 
uiuoiij observe tiiese signa during the change: the skies will 
be turbulent) the sun redder titan usual, a great caln^and thi 
lulls clear of clouds or fogs over them, which in the high 
lauds are seldom so; likewise in hollows, or concaves of the 
earth, or,well8, there will be a great nois^ as of a storm, and 
at night the stars will look very large wim burs about Aera, 
and the north*west sky very black and foul, the sea smelling 
stiwnger than at other times: and sometimes for an hour or 
tu'o of tiiat day the wind blows vety hard westerly out of its 
usual c'ourstt. On the full of the moon you have the same* 
signs, with a great bur about the moon, and frequently' about 
the sun. The same signs must be observed on die* quarter 
days of the moon, in, July, August, and September, the 
months when the hurricanes are most prevaleift. The earliest 
1 ever heard of was the 25th of July, and die latest the' 
8th of September; but the usual month is August. * 

The causes of these hurricanes, according to experimental' 
observations of my time, are these: —. * 

1. It is known to men of experience, that to the south¬ 

ward of the tropics there is constantly a trade-wind, or 
easterly wind, which goes from the north to the south-east 
all the year round; except were there are reversions of 
bieezcs, and inlets near the lanil ;*so that w)ien this hurricane, 
or rather whirlwind, comes in opposition to the constant 
trade-wind, then it puucs down with such violence as exceeds 
any storms of wintl. In the hurricane at Nevis,^! saw the 
Iiigh mountain that was covered with trees left in most placea 
bore. 0 

2. It is remarked by all men, that have been in those 
parts where the sun comes to the zenith, that at his approach 
towards it, there is always fair weather; but at his return 
southwards, it occasions, off die north parts of the equinoctial, 
generally much rain and stonps, as tornadoes^ andf the like; 
whicli makes tlie w ind in the tornado come on several points. 
But before it eomex^ it cialms die constant east^ly winds; 
and when diey are past, the easterly wind gathers force ag&nv 
and dien die weather clears up fair. 

8. The wind being generally between the trrqiies and dm 
eqimtbr easterly, unless at such times as before mendonedt 
meeting with the opposition of these hurricanes, which come ' 
in a tSontrary course* to that trade-wind, causes this violent 
whirliSiud, on the-sun^i leaidog the igrnitH of Jhirliadocs, and 
thvto udjacent ibiands; by wliich the easteily wlnil lobcs 
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much of Its strength; and then the west wind, which Js kept 
back by the power of the sun, with the greater violence and 
force pours clown on those parts where it gets vent. And it 
is usual in sailing from Barbadoes, or those islands to the 
north, for a westerly wind, when we begin to lose our easterly 
wind, to have it calm, as it is before {lurricanes: and then the 
wind springing up, till it comes to be well settled, causes the 
weather to be various; but after the settled westerly wind 
comes fresh, they have been constantly without those 
shufflings from point to point. 

Here it is to be observed, that all hurricanes begin foom 
the north to the westward, and on tltose poii^ tliat tlie 
easterly wind blows most violently, the hurricane blows most 
fiercely against it; for from the N. N. E. to the E S. E. the 
easterly Wows freshest; so does the W. N. W. to the S. S. W. 
in the nurricaite blow most violent; Snd h hen it comes back 
to the S. E., which is the common course of the trade-wind, 
then if ceases of its violence^ and so breaks up. Thus I 
take the cause of hurricanes to be the sun’s leaving the 
zenith df those parts towards the south ; and, secondly,* the 
reverse or rebounding back of the wind, which is occasioned 
by the calming of the trade-wind. 


Some Experiments*and Obsdrsatioiis concerning Sounds. Eg 

Mr. Wavksu. 

Intending to try the swiitness of sounds, I provided a 
pendulum, which had two vibrations in I" of time: this I 
carefully adjusted at a watchmaker’s: it was a piece of 
small virginal wire, with a pistol bullet at its end; the length 
was 9 inches to the middle of the bullet: I first made it 
about rn of an inch longer, viz. one fourth of the length of 
a pendulum that vibrates seconds, but found it too slow, 
which I expecteil froiti the air’s resistance. 

Here follow the numbers,, in English feet, which sound 
moved in one second of time at several trials: 


•Trialii. 

Feet, 

Triah, 

Feet. 

Triids. 

Feet. 

1 

V2m 

5 

1292 

9 

1278 

2 

1507 

6 

137« 

1 10 

1290 

3 

1526 

7 

1292 

11 

1200 

4 

1150 

8 

1185 

1 _ 

4 


'Mersenne iftcntions an experiment, in which he found the 
mutton of sound to be feet in a second. And the 
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Ac*i}emy del Cimaaft^ cauaed six harquebuases and 8i.\ 
chambers to be firad» one after another, at the distance ot 
573d English lieet, and from the flash to the airiyal of each 
report was 5" : and r^peatmg the experiment at the mid¬ 
way, riie motion was exactly in half the time, whk^ gives 
114<8 feet per second. Jtfr. Boyle also mentions that be has 
more than,.- once diligenriy ol^rved, that the fiction of 
sound passes above 400 yards, or 1200 fSet in 1*. • „. 

ihDersenne and the Academy, del Cimmito conclude, that 
sounds are all of tlie same quickoeas,(whether they be great 
or smalh and whatever temper the air is of, though Mersenne 
was once another mind: but Kirchcr, from several experi¬ 
ments, infers, that,loud sounds move quicker than smaU ones. 
Hr. Hot says, an echo returned the sound of a {Mstol mud> 
quicker than that of the voice; and that it repeated more 
syllables in the night*than in the day; whence it follows 
that the sound moved slower in the,night than in the day. 
Kirchcr says, that an echo, which in the night repeated H 
syllables, repeated only seven m the day. Because there 
seems to be so great affinity between uie undulations of 
water and the propagation of sound, the Academy del Cimento 
tried some experiments about the first; and they* tell us, that 
the larger the stone is, which is throMU into tine water, and 
the greater the force, by so much is the undulation swifter. 

--li¬ 
on tie Generation qf Fleas. By Sty. D. Csstoks. 

FifBAS bring forth eggs pr a sort of nits, from which afc 
hatched worms; these make bogs like sUk-worm^, and from 
these bags come fleas. They deposit their eggs on dogs, 
cats, men, jsnd other animals infested with diem, or in places 
n here they sleep, which bemg round and smooth, slip com¬ 
monly down to the ground, or fix tlicmselves in the folds or « 
other inequalities of Uie coverlets and clothes. From these 
^are brou^t forth white worms, of a shining pearl colour, 
which feed on the branlike substance yrhicn sticks jh the 
combs when puppies are combed to take out the fleas; or on 
a certain downy substance that is fbund in the Adds of lmmi,« 
or othqr similar things. 

In a fortnight’s time tiicy are veiy lively and active: if 
they.have any fear, or be touched, th^ suodenly roll them¬ 
selves up, and become were a ban. AHittfe after they 
creep as silk-worms dtr^aat have no legs, with a brisk and 
swift motion. When thhy are come to w»*U8ua] size, they 
hide * titeroielves as nmeK* as they can> and bringing out of 
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their mouths the silk, they ro^c round tliemselves & small 
white within as ^apcr, but witliout always dirty and 
f^uletl with dust. In two weeks more, in Uie summer-time, 
die flea is perfectly formed; dien it soon leaves its exuviae 
m its bag, as silk-worms and all caterpillars do; which leave 
in die same their exuviae. The flea,* so l<mg as it is enclosed 



in the bag, is mUk-white, and 
has legs; but two days before 
it come» out, it becomes co¬ 
loured, grows hard, and gets 
strength,* so that coming 
speedily out, it straight leaps 
away. 

Fig. 1. represents the eggs; 
fig. 2. the worm; fig. 3. the 
bag; and fig. 4. thc*nea; but 
all magnified by the micro¬ 
scope. 



Oil Sable Micey which have lately come in Troops into t/xp- 
landy about Thome, and other Places a/^acent to tits 
Mountains. By Sir Pavl Rxcwt, F.R.S.' 

. In the year 1(>9" these sable mice were first observed, and 
are nearly as larro as a small squirrel: their skin streaked, 
and spotted black and light brown; they have two very 
{minted teeth above, and two below; their f^t like those 
of squirrels : they afe so fierce and angry, that if a sticle be 
, Jield/mt at them they will bite it, and hold it so ^t, that 
they may be swung about in die air: they are fat and thick, 
aiict without any tail. 

Ill their march they keep a direct line, generally from 
north-cast to south-west^ and are innumerable,, thousands in 
each troop,* which for the most P# is of a squafe figure: 
they march by flight and in the tw^ht, anti lie still by day. 
llie distance of die lines they go iflis of some ells, all parallel 
to each other, so that die |^acet> theyJbavp gonc> look 
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lilse the furrows in a plough# fiuld.^ If they meet any thing ' 
that might stop them, they avoid it not, though it were a 
fire, a deep well, a torrent, lakes, or morass, but without any 
hesitation venture through,*and by tliat means many thou¬ 
sands of them are destroyed, and round dead in waters, and 
otherwise. * 

If they be met swimming over lakes, and attacked with 
oars or Iroat-hooks, they neimer retreat, nor offer to run up 
tlie oars, &c, but hold on tlieir course, and if forced out of it 
they presently return to it again. When they are met in 
woods or fields, and stopped, they set themselves on their 
binder feet like A dog, and make a kind of barking or squedc- 
ing noise, leaping up as liigk as a man’s knee, defending their 
line as long as tlie^can; and if at last they be ftA'ced out of 
it, tliey creep into holes, and set up a cry sounding like 
biabb, biabb. 

Tb*^ never come into any hoilke,' nor meddle .with any 
thing that is food for man^ if a house happen to be in their 
way, tlierc they stop till they die ; but dblirough a stack of 
hay or corn they will eat their way: u hen they march 
through a meadow they injure it much by eating the roots of 
grass ; but if they encamp there by day they quite spoil it, 
and make it look as if it were burnt, or strew ed w ith ashes. 
Tile rrots of grass, vrith rotten.wOod, and the insects in it, are 
their chief if not only food. These ert'atures are very fruit¬ 
ful, and bring forth eight or nine at a time; j'ct this does not 
hinder their march; tor some of them have been observed to 
carry one young one in their mouth, and another«n their back. 

It is reported that some poor Laplanders, wanting other 
food, have killed and ate several of these creatures, and 
found tlieir flesh like that of squirrels : dogs and cats, when 
they kill them, eat only the heads, and birds of prey only tlyi 
heart: during the winter they lie under tlie snow, and have 
their hreatl^g holes upon the top of it, as hares and other 
creatures. The common people are very glad of these guests, 
as they foretell plentv' of game, as fbwi, squirrels, lo-cats, 
foxes, &c. . ... 

These mice are the same with those called mures Norwe- 
giei, Norw^ mice, described by Olaus Wormius in his mu¬ 
seum, now lemming's. 


On tie Cures peHhrt^ ba Mr. Oreasbit.tfdte Stroker. By 

Mr^^ORSSBY 

Tmk, first instance I shall mention of his cures was my 

« 2 
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brother John D-^n, vFh,o was ^jjjbed with'a violent pain* in Ills 

head and back when about 14 years of age. One of my sisteys 
at ,that time had the small-pox, and my mother.judging that 
he was taken with Uie same disthniper, used no means to ff- 
mov« it, till by accident Mr. Grcatrix coming to our house^ 
and hearing of his illness, desired to sOe him: he ordered thq 
boy to strip to his shirt, and having given present ease to bii| 
head by only stroking it with his liands, he fell to rub lus 
hack, which he most complained of, but the pain immediately 
fled from his hand to his rigl^t thigh; he followed it there, 
fell to his knee, from thonce to his leg, but he still pursued it 
to his ankle, thence to his foot, and at last to jhis great toe; os 
It fell lower it grew more violent, especially when in the toe 
it made hini roar out, but upon rubbing at there it vanished, 
and the boy cried out, It is quite gone. It never troubled him 
alter, but he took* the small-pox about three weeks after. The 
next instance was Mrs. D-i—: she was seized when a girl with 
a great pain and weakness in her knees, which occasioned a 
white swelling; and, having used divers means to no effect, 
after six or seven years’ time Mr. Greatrix coming to Dublin, 
he was brought to her, where he stroked both her knees, the 
pain flying downwards from his hand, it di ove it out of her toes: 
he gave her present ease, and the swelling in a short time 
wore away, and nevei;, troubled her after. One Mrs. L— 
who, after a fever, was much troubled with a pain in her ears 
and very deaf, came to Mr. Greatrix, who put some of his 
spittle into her ears, and turning his finger in them rubbed 
and chafed them well, which cured her both of the pain and 

deafness. Mr. Charles L-n was cured by him of the tame 

malady, having nearly lost his hearing by some accident, till 

Mr. Greatrix, by stroking, restored it. Mrs. S -n, when a 

child, was extremely troubled with the King’s evil: her 
mother sent her to be stroked in King Charles the Secontfs 
time to London, but she received no braeiit; yet Mil. Greatrix 
perfectly cured her. One Pearson, a smith, had two daughtera 
extremely troubled with the evil, the one in her thigh, the , 
other in her arm: he cured them both. 

”^1 could add many things of this nature, both of what 1 have 
seen and heard from my mother, who was mudi more with 
him than myself, but wanting room, shall only tell you, that 
where he stroked for pain% he used nothing but his dry hand..^ 
but for ulcers or running sores he used spittle on his oand or 
finger; and for the evu, if they came to him before it wat 
broke, he stroked it, and ordered theto to poultice it with 
boiled turnips and so did every day till it grew fit (or lancing; 
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he then Innced it, and n^ith Us fingers would squeeze out tins 
cores and corruption, and in a days it would be w^^ 
nidi his only strokitig it eveiy morning. Thus he cured 
many who continue lireU t<^ this day: but if it were broke 
before he Mw them, he only squeezed out the core, and l^ed 
it by sti oking. Such a% were troubled witli fits of the m^er, 
he would presently take off die fit, b}- only laying his glove on 
their head; but never cured the distem{ter thoroughly, for the 
fits would return. I have heard he cured many of the falling 
sickness, if they stayed with him, so that he might see them 
in three or four fits; otlierwise Me could not cihre them. 


Beds of Oyster-shells found near Beading, in Berkshire, By 

Dr. J « Bnui iR. * 

The&n shells IiavcT the entire %ure and matter of o^stir^ 
shells, and, doubtless, are such. Tye compass ot the giound 
u here they are dug up is n^r six act es. Just above«the layer 
of these oysters there is a greenish earth, or rather sand, and 
under them chalk. I have often seen in^cveral chalk'pits a 
tew scattered oyster-shells. But in this place, they are, as it 
Wwre, one continued bod}, and in an even line, throu^ the 
whole extent ot the ground. 

Ihis stratum ot gieen sand and oyster shells is about two 
feet dikk. Immediately aboye this lay A of green sand and 
shells IS a bed ot a bluish sort of clay, very hard, brittle, and 
1 ugged, called a pinny clay, and is near thi ee feet thick; and 
immediately above it is a stratum ot tullci's earth, which itf 
near 2^ thet deep, often used by the clothiers; ahd above this 
earth again is a bed of a clear, fine, white sand, without tlio 
least nuxtuie of any earth, clay, &c., which is near seven fbet 
ill ep: then immediately above this is a stiff red clay, being 
the uppermost stratum, of which tiles nre made. The deptik 
of this cauRpt h^ conveniently taken, it being so high a hill, 
on the top of whidi is dug a little common eartii« about two 
feet deep, and Immediately under appeals tins red clay. I dug 
('ut several whole oysters, with both \heir valves or shells 
lying together, as oysters opened before. These tJielis are ijg, 
vciy brittle, in digging, one of the valves will frequently 
drop from its frilow; but it is plainly to be seen that they were 
united togeft^ by ]|Madng the shell that drops off to its 
fellow-valve, wmiji exactly correimonds. 1 dug out several 
tliat were entire, nay, *som« double oysters w ith all theif 

valves'uttited; ‘ 

♦ ' 
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MOtYMKUX ON 'GIANTS. 


An Acawni of GiatUs. TitOitAS MoiYKStfx. 

Ths 08 frontis in the anatomical school at Leyden, tliough 
it be so vastly large, cannot in the least be suspected to have 
appertained to any other animal tlian a man, being complete 
eve^ way, and answering in all particulars to the common 
forehead-bone of other men, excepting its magnitude. And 
arguing from tlie proflbrtion that the same bone in other men 
bears to their height, it must follow that the man to whom 
tins os frontis belonged was more than twice the height that 
men usually are, according to the common course of nature. 
And setting down, as the most moderate computation, but 5^ 
feet for the height of a man, he to whom this bone belonged 
must havejbeen mure than 11 or 12 feet high. 

There is a manifest alliance and congruity observable in 
nature, between the stature of a man’s body and his age 
during the time of his growth; and as 5^ feet may well be 
esteemed the most settled and ordinary degree of height in a 
man, so about 70 years may justly be allowed the most com¬ 
mon period of his age: we have dully instances of exceptions; 
Ihomas Parr and Henry Jenkins, both of England, and the 
old Countess of Desmond and Mrs. Kckleston, both of Ireland, 
who fully completed double the usual term of life; so we have 
no reason to question the accounts given us of others, tliat 
have been found hr stature 'double the common stiuidard 
of man. Nay, both longevity and high stature naturally so 
result from tlieir proper causes, that they are often observed 
“to become hereditary, and run in whole families; whence the 
Greeks hud their Mucrobii, and the Romans tlieir Celsi; and 
in Palestine, of old, they had their Anakims, or sons of the 
giants. 8o that human gigantic bodies are nowise inconsistent 
with the course of nature. And, indeed, we nave testimonies 
•from authors of unquestionable ert'dit, that there liavc^beeii 
men in the world, and it is likely there still arc, of such 
stature, as profierty to deserve the name of giants. 

The hrst 1 shall mention was one I saw and measured at 
Dublin, in the year' 1682, his name Edmond Malone, who 
c aicasured seven feet seven inches. Walter i’arsons, wrter to 
King, James the First, bora in Staffordshire, was nearly of the 
same stature; and 1 find several otlier men born in Engltuid 
who have arrived to tliis heiglit 

Isbrand Diemerbroeek, in his Anatomy, tells us, tliat he saw 
at Utrecht, in 1665, a man 8^ feet'high, ail his limbs well 
,jldia}>ed, and his •Strength proportionable to his height: he was 
born at Schoonhoven, in Holland, of parents of- an uidiuary 
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Stature. in hjb Travels, mentions having seen tins 

man at Bruges, in Flanders/ Johannes Goropius Becanus, 
who lived in Flanders, has recorded several instances still 
more remarkable: he says he saw a youth almost nine f^t 
high, a man near 10 feet, *and a woman quite 10 feet in 
height. Pliny the naturalist particularises by name sdlieral 
men in his own age much of the same height as those men* 
tioned by Becanus. *• 

To these histories we may add the many concurring testi¬ 
monies given us by various travellers of gigantic men seen ip 
tlieir voyages in the more remotWparts of the world. Andreas 
Thevet, in his Description of America, tells us, that he was 
shown by a Spanish merchant the skull and bones of an 
American giant, who was 11 fret five inches in height, and 
died in the year 1559: he showed them to M. llievet, who 
took the measures of^he principal of themthe bones of the 
legs measured three feet four inches in length, and the skull 
was three feet one inch about. 'Which circum^rencc is 
exactly proportionable to the length of the legs; and if we 
make an allowance for the hair and skin that covered the skull 
when he was alive, it falls very little short of the dimensions 
W'e have before set tlown, in computing the size of our giant’s 
head when it was entire. 

From these warrantable histories, and this particular bone 
before ns, we may clcuily dejluce t]iat*tlierc have been human 
bodies II or feet high ; equal to the stature of the tallest 
giants mentioned in holy writ. For the height of J]>oliath of 
Oath is expressly s<ud to be but six cubits and a span; and 
taking a cubit in the most usual acceptance fur a foot and a 
Italf, his stature will not amount to above nine feet nine 
inches. Indeed wc may reasonably conclude, that Og the 
King of Uashan must have considerably exceeded Goliath in 
height, if we make an estimate of his stature by the dimen¬ 
sions of his bedstead, which is said to have been kept as a 
memorial of him at Rubbath of tlie children of Ammon, and 
to have been nine cubits in length; but then we cannot 
imagine but tliat his bed must of necessity have been much 
IdUg^ than his body; and tlie least allowance we cay make 
fbr tlie overplus is the space of nine inches above his heSd, 
md as much below his ; and if We make this deduction, 
it will follow he was not f^vc 12 feet high; much of the 
stinie standard with tliis giant, whose fbrehead-bune is still 
kept in tlie medical school at Leyden. 



ir>2 ON rilS^IL SHir/Ti AVD TtHlU$, 

On the fossit SheUe aiid Pishes at Proughton, in Idneoin- 
shire. By the Her. Mr. Abb, ve la PjtYMB. 

% In this parish are two stone pits, or quarries^ very retoaric* 
able. The first is at the east end of the town, the ether in 
the^ field, on the south of the town., The stones of tlte first 
are not much used for building, being soft, but what they dig 
Uiem chiefly for, is tb get a cTayt'y substance, or eartli, that 
lies under ^em, to cement and lay the stones of the second 
quarry in, of which they build their walls and fences. In 
which earth are innumerable fragments of the shells of sliell* 
fish of various sorts, of pectiuites, echini, conchites, and 
others, witli some bits and pieces of coral. And here are 
sometimes found whole &hell-nsh, with their natural shells on, 
in their natural coloiu's much bruised and broken, and some 
squeezed flat by. the great weigiit of thi earth. 

The other quarry is in the field on the south side of tlie 
town. U is a hard blue stone, in the stones of most of which 
are innumerable petrified shell-Ssh of various sorts, but so 
united totthe stone; that it is very difficult to get them out 
whole ; and I have ahvays found that they lie m the superficies 
of the quarry within a foot of the top, and few or none deeper. 
In many places of the surface of the quarry, (which looks 
rugged and drifted, as snow does after a storm,) there are 
inaiiy shell-fish, half in the ston^ and half out; just os we see 
in rivers and p mds that are dry, they n ill lie half within the 
mud, half w ithout. That part which is within the quarry 
Mb entire and w hole, but a hard stone, and that part which is 
without, whivih the pctrific effluvia did not touch, is consumed 
and gone, all but a little of the edges, which edges are plain 
shell, aud have all the ladii and striec on them tliat the sheila 
of those borts of fishes commonly have. 

, All these shcll-fibh have their shells on: some of which 
are comparatively thin. Sometimes the shells are in their 
petrifaction so thoroughly united unto and incorporated with 
the stone, that they are scaYctdy visible. Others in the same 
quarry have a thick white shell on them petrified, but noim* 
rarpoi^ted witli the substance of the bed in which the3^TO. 
% get^g the fish out,^ all the shell- sticks so fast to the rodh< 
tliat most commonly it is left behind; but bometimca tihe 
shell cleaves in two, one half of the shell on botli sid^ of tho 
fish Sticks to it, and the other half to both sides of the be^ 
but others come out by lying in the air in ftostv ni^ta^ With, 
the whole 'natural*shel] tm, and the radii or atrue veiy exact. 
^[!hai$ arc other fi«h here, that havp a Idack ononth 
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ipifh several stria*, but no radii, very like, if not the same 
with the concha nigra Rondelctii. * 

1 have also seen in this quarry some shell-fish half open, 
and filled with the matter of the bed in which they lie, aftd 
petrified with it. Others being in heaps together, I have 
found some of them broken, some bruised, and the edges of 
one fish thrust into the sides of another, some with the one 
shell thrust half way over the other, &c. and so petrified in 
the bed together. Others in the same bed have been so 
close, tliat the matter of the bed could not insinuate itself 
into them. Some of these thiir are thus found are quite 
empty, others are filled with crystalline floors; others I 
have seen half full of the bluish clay of the bed, and half full 
of the said crystallisations, which proceeded from nothing but 
subterraneous heat and effluvia. 

Among the fish in this quarry, I have seen several large* 
horse-muscles, swh as breed in fresh-water rivers and ponds, 
which are exactly like the {:oncha longa Kondelotii; but are 
thicker and fuller than they commonly are; which largeness 
proceeds from the fertility and fatness oWlie bed where they 
breed; and in an old pond beyond llroughton Hall, there are 
some of the largest sort of this shell-fish that ever I saw ; as 
if this soil agreed better to the breeding uf this sort of fish 
than any other. ^ 

As some thrive in a rich clayey soil, sf> other sorts of shell¬ 
fish love a stony gravelly soil, others n chalky soil, others a 
rocky soil, others a limc-slone or salt soil; others, again, love 
an oory soil, a sort of a confused mixture of all the fore-* 
going, as part of the country about Frodinghafii, Brumbee, 
Ashbee, Botsworth, Ac. In the fields and stones of which 
towns is one particular sort of fish, which I know not what 
goinis or species to compare to, bending somewhat like a 
ram's horn, and exactly creased on the outside like one. will* 
an opeiculum or lid on it, which the fish opened and shut as 
it had occasion. The bed whereon the said shell-fish bred is 
not above a fimt thick, in which, but for the Ynost part in the 
superficies, are millions of the said fish sticking half in the 
stofie and half out, which having a most durable shell, tha(t* 
part which sticks out of the stone is not consumed, as in the 
shell-fish of Broughton, but remains whole and entire. Yet 
I have seen wiiole lumps of tlicm, that by some great weight 
fallen tqmn them have been shattered in pieces, and so 
pt'trified in tlie bed as they lay. 

In the parish of Brought<’n also, in the Ihose earth above 
the blue ejuarry, and cjsen'hcre, 1 have tbund, in a W’hitish 
. H S 
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stone, tlie cchmi galeati puncticulati Lluydii, the tuihiiittes 
major jUuydii, the cochtes Isvhi vnlgatior Lluydii, in blue 
stone, the concha altera longa Rondeletii, exactly agreeing 
to the draught and size of it iil Gesner de Piscibus. 1 have 
found also multitudes of belemnites, great and small, per¬ 
forated and flat at the root, by which they grew in the ante¬ 
diluvian sea, to soipc of \vhich were found stickbg little 
sheli-flsh. 

From all this it sufliciently appears, that there was a time 
when the water overflowed^this country. 

And hence it happens that we find shells and shell-fish, and 
-the bones of other fishes and quadrupeds, and fruits, &'c. 
petrified and lodged In stone, rocks, mountains, quarries, and 
pits ; for'it was tli'’!! the proper place for tliem to breed in, 
and upon, and to bo found in at tljis time. And as all 
countries were ihus raised out of the bottom of the sea and 
lakes, so that part of the country about Broughton appeals 
manifestly to have been the bottom of some fresh-water Jake, 
because those are fresh-water shell-fish that are found there, 
and the ()cd on winch they breed was a fine blue clay, which 
is the colour of the stone to this day. Which bed, by tlie 
power of the subterraneous steams and effluvia, was turned 
by degrees into stone u ith all the fishes therein. 

I have also a harc^ stone, part of the same blue quan^, with 
little bits of wood-coal in it, arid whole leaves of vaccinia, or 
wbortle-bemes, such as grow on heath; and Mr. Llwyd and 
, the Miscel. C*ur. in Germany, have given several large ac¬ 
counts of wjtole leaves and plants found in stones and rocks, 
and deep in the bowels of the earth, some folded, some plain, 
some imperfect, all of which is very easily solvable, by their 
being in that general hurry and confusion seized tmon, and 
embodied in lumps of clay and other matter, urhilc others 
'were caught and intercepted ii> rolling beds of eaith, as they 
tumbled down from rising hills and mountains, and so were 
lodged deep in chasms of the ground, and petrified.* 


I« ’Observaivms on Ute Fossils of Bmilmr Cliff. JBy 

Mr. Stephks Gjuv. i' 

1 WAS extremely satisfied with the account which Mr. 
Pe la Pryroe gave of his observations on the shells in the 
quarriies near Houghton. To tlie many instances the earth 
exhi^ts cf the aeat and violent mutations she has sufere^ 
htwileased to take a remarkable one of those I have observed 
in Kent About half a mile firqm 'Heeulver, towards Hona, 
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therli ortpeim hi the cliff a'Rtratiim of sholln in a grconifli 
sand; tney seem to bo firm, and some of them are entire; 
but when, you attempt to take them irom tlteir beds, 
crumble to powder TCtweOti your fingers: the shells are of 
the white ctmch’ites. But what is most remarkable is, that in 
the lower part.of the* stratum, where the shells lie thickest, 
there are scattered up and down pqftions of trunks, root<s, 
and branches of trees. The wood is become as black as coal, 
and so rotten, that large pieces of it are easily broken with 
the fingers. I know l.Ot at w^at depth these may lie, the 
surface of the stratum not appearing above two feet from the 
bi‘ach, but I judge it from the superficies or top of the cliff 
about twelve met. Tlie stump of one tree standing upright 
w us b> oken off about a foot from the ground. * 


from /)r. Walus to Dr. Tysos, conrertting Mon'i 
feeding an flesh. 

Gassenous in one of bis epistles ^tes, as h^ opinion, 
tliat it is not originally natural for man to feed on flesh; 
though by long usage, at least ever since the flood, we have 
been accustomed to it, and it is now become iamiliar to os ; 
but rather on plants, roots, fruits, grain, &c. God says to 
i\(lam, “ 1 have given you every herb J>faring seed, and every 
tree in the wliich is the fruit*of a tree yielding seed, to you 
it shall be for meatbut without any intimation of his feed¬ 
ing on the flosli of animals. But,‘without disputing it a» a 
point in divinity, whetiier men before the fiooadid or might 
feed on flesh, supposing it to be wholesome nourislmient, the 
Doctor considers it, with Gassendus, as a question in natural 
philosophy, whether it be proper food for man. 

The consideration insisted on by Gassendus is from the 
structure of the teeth, being mostly either incisores Sr 
molarefi: not Such as. in carnivorous animals, are proper to 
teor fle<>h, except only four, which are called canu^: as if 
nature had rather furnished our teeth for cutting herba, roots, 
Stv. and for bi uising grain, nuts, and other hard fruits, than 
for tearing flesh, as carnivorous animids do with their 
and sharp teeth. And even when wc foed on flesh it Is not 
without B preparative coctiun, by boiling roasting, baking, 
&C. And even so we fiwbid it to persons in a fi^er, or other . 
like distempers, as ofitoo hard digestion. And children, 
before their paktes are vitiated by eostomt are more fond of 
f'uits than of flesh-meat. And their breeding worms is wont 
1 1 he imputed to thei> WO'early feeding on fledh. 
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This ingenious conjecture of Gassendus presently snggesteil 
to the Doctor another speculation, which seems not less con<< 
siilerable, viz. Tliere is in swine, sheep, oxeni and in mo^t^ 
quadrepeds that feed on herbs or plants, a long colon, with d 
caecum at the upper end of it, or somewhat equivalent, which 
conveys the food by a long and large progress from tlie 
stomach downwards, jn order to a slower passage and longer 
stay in the intestines; but in dogs of several kinds, and pro> 
bably in foxes, wolves, and divers other animals which are 
carnivorous, such colon is ri^anting; and, instead of it, is 8^ 
more short and slender guvand a quicker passage through 
the intestines. 

What the Doctor would propose hereupon is, to consider 
whether it generally holds, or how &r, that animals which 
are not carnivorous have such a colon,, or somewhat equiva* 
lent, and that thhse which are carnivorous have it not. For 
if so, it seems to be a great indication that nature, which may 
be reasonably presume to adapt thcHntestines to the diiferent 
sorts of ^iments that are to pass through them, accordingly 
informs us to what aliiraals flesh is proper aliment, and to what 
it is not; and that from thence we may judge more solidly 
^ than from the structure of the teeth only, whether or not 
' flesh was designed as proper food for man. 

Now it is well known, that in man, and probably in the 
ape, monkey, baboon* &c. such colon is very remarkable. It 
is true, that the ca:cum in man is very small, and seems to 
Jt>e of little or no use: but in a foetus it is in proportion much 
largei than ip adults; and it is pos«ible that our customary 
change of diet, as we grow up, from what originally would 
be more natural, may, occasion its shrinking into tliis con¬ 
tracted posture. 


On an Insert rommmtijf called the Death- Watch.. Dy tlus 
Kev Mr. IVJI.UAM DkiiHAii. 

Of these death-watches, or insects which make a noise 
like the beats of a watch, 1 have observed two sorts. Tin’s 
‘^•ar I caught many of them; two of which, a male and 
female, I kept alive in a little box about three weeks; and 
could make one of them beat whenever I pleased, by imi¬ 
tating his beating. At last one died, and the other gnawed 
its way out through the side of the bax. 

The other death-watch is in appearance quite different from 
the last: it beats onl^ about seven or eight strokes at a time, 
and quicker; but this will beat some hours together without 
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intermission, and his strokes arc slower, and like the beats of 
a watch. I have several years observed these two sorts of 
beating, but took it to be made by one and the same animal. 
The insail which makes this long beating is a small ^reyhh. 
animal, IRcb resembling a louse, when looked on i^th the 
naked eye; for which season 1 call it pediculus pulsatorius 
It is very nimble in running to seek its shelter when disturbed. 
Jt is very common in all parts of the*hou|p in the summer 
months, fhey are extremely shy of beating when disturbed; 
but will answer yon when you beat, if you do not disturb 
them ' 1 cannot tell whether iltey beat in any other thing, 
but I have heard their noise only id or near paper. 

Concerning their noise, I am somewhat in doubt, whether 
it lie made by beating their heads or rather snouts against the 
paper; or whether it be not made afler some such manner as 
grashoppers and crickets make their noise.* 1 rather incline 
to the former opinion. But my ruason for doubting is, be¬ 
cause I have observed the itfiimal's body give a suddtAi jerk at 
every stroke, but I could scarcely perceive any part of it 
touch the paper. '^It is possible it miglfE*t)eat the paper, and 
I not perceive it, as its body is small, and near the paper when 
it beats, and its motion in beating is sudden and swift: for 
which reasons also it is hard to perceive the insect to beat 
without a very (;|uick eye; and tlicre/ore 1 made use of u 
convex-glass, which by magnifying gsAre me much better 
opportunity of observing it. 

Concerning Spiders, their Way of killing their Prey, spinning 
their Weis, ^e. By M. LeMWESiiOEK. 

About the latter end of February, I caught a black spider, 
and viewing it with my microscopes, I observed that his body 
and legs were covered with a great number of hairs, that 
stood as thick as the bristles on a hog’s back. ^ Though hairy, 
yet tlie legs were so clear, that I could easily perceive the 
circulation of tlie blood in several vejns which were not a 
hair’s breadthidistaiice from each other; and afterwards I saw 
other fine blood-vessels, tliat were not tlie tenth part oSr» 
liair’s hreadth distant from each other. 

I 1 have ofUm seen a spider han^^ing down from a branch of 
a tree by a thread of his own making, and holding fast by one 
of his hind-legs, whioji hat three particular claws, two of 
which are at the very eud, and each cl^w is armed with 
several teeth Ulto saws, which towards the joining with the 
fhut grow narrower and closer together, aod where the thread 
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it has spun may bfe close twisted, just as in a puUy, off which 
the clockmakers put their lines to fasten the weight on, which 
in tile beginning is wide and large, but the longer it gron a 
the nai rower it is ' 

The fig. A11C DE F represents a small part C 
of the leg of a spider; BCD show^the two 
extreme claws, armpd with teeth like saws; 

£ the third thadh has d(^ teeth; which claw I 

suppose he uses on several accounts; this is V U^j^fig l 

certain, that when the spider does not wind 

himself by his thread upwards, but runs 

his web, then he takes hold of the spun thread I| lajla// 

with this tliird claw. The above-mentioned \ Y|l|l( [ M /j 

spider IS provided with eight long and two [flj If 

short legs; which last stand out on each side ]Vm n mj 

of the head, having such claws as are before V y|| / jjtmnj 

mentioned. Further, I discovered ^ight dis- 

tinct eyes two of which are on the top of the Wjra " |||/V 

heed, in order to sec wfiat passes abo\ e him \W J j 

Below those werif^wo otlier eyes, to Kfok / 

straight forw'ards. On each side of the head p n 

were two more, close to each other; the two ' Wl® a. 

foremost eyes to see, 1 suppose, what passed collaterollv 

before him, the two lyndmost to sec the same backwards. 

J. . . X ' • engraving shows 

ji 

I 11 T^mi; I separated from the mem- 
MkU I I M 1 lakA brane or pellicle it lay in; 
n 1 I the eyes that lode 

j upwards; KL those thdt 

straight forwards; 

vHIP I I ^ those that look side- 

'' / / * 111 I forward; H N those 

tilHBel ti i Ii 1 i sideways backward. Now 


P, 

il'Vil'!! 


as the spider’s eyes are 
immoveable, having no 


V ^ ^ muscles belonging to tliem, 

^ ' ^^it is easy to conceive hotr 

neces^iy eyes are, in order to look round a^ut,< the 
more ea^ Ipvcatch his prey. 

1 fouii^>dtat the spider has two instruments or caseii for 
iua sting, in the fore-part of his hea4, which, wb»i he does 
not use, be pl8ci;{f in ^oat order under his eyes, laid ^tweeh 
his two short legs. These stings are crook^ like a cUiw, 
and very much resemble the stings of seMjrions, or Indlun 
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millt^^des. The sUngx of a «pidor ho^e tovrta da the end, 
and on each itide, a little hole, fV5m whente, nectn-ding to 
all appearance, when he strikes his enemy, he ejects a ]i<|uid 
matter, |!rhich we call poison. 

When I put two or three of the largest sort of sniders to* 
gether in the glass, I observed that when they met, they never 
parted without an ena^ement, in which one has been some¬ 
times wounded in such a manner, that nis body was wet with 
the blood spilt in the battle, and that he died soon after. I 
'tilways^ observed that the lessor fled from tlie greater; and 
when it happened that two of an equal size met together, 
neither retired, but held one another so fast by their stings, 
that one would remain dead without once stirring, and as 
wet with the blood it had lost, as if it hnd Inin some*time ip the 
water. I Itad one spjder that was wounded by his antagonist 
in the thickest part of his leg, from whence Issued one drop of 
blood as large os a saqd grain; not being able to use this 
wounded log in running away from his enemy, he rafsed it up 
on end, and presently after the whole limb fell off from his 
body; and I ha^ observed, that wheiTthey are sounded in 
the oreast, or upper part of tbeir bodies, tiiey always die. 

When I formerly opened or dissected a spider, m order to 
discover that viscous matter, which 1 took to be the b^in* 
ning of f^eir web, and not finding i^ 1 was amazed, being 
imwle to conceive how suell a strong thread could in so 
short a time proceed out of such a moist body, strong enough 
to bear the weight not of one only, but even six spiders; and 
when 1 endeavoured to hnd out the manner how they Tnake 
their webs; one ami the same thread seemed to me sometimes 
to consist of a single thread, and sometimes of four or five; 
but I could never see liow the threads issued firom the 
spider’s body. Since then, I took a spider, and laid it on its 
bock, so that it could not stir, and with a very fine pair of 
pincers drew out a thread, which I could perceive atieking 
out of one of the working instruments; in doing whkdt 1 saw 
abundance of very fine threads coming.out of the body at the 
same time; whicn, as soon ns they were one or two hair's 
breadth distant from the body, were joined together, imd<e<s 
made thick dureads. ' 

Now, as we may perceive that a spider's web, whidi to our 
naked eye seems but single, yet consist^f many other 
threads, and thus acqvi>'<* ^ greater strengin we may from 
hence certainly conclude, that no flexible^bodies (excepting 
metala, whose parts are strongly cemented by the force of 
fira^} ican attain to any degree of strength, unless they consist 
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of long united parts; and the more these are twisted t^ 
gother, or cemented wilh any viscous matter, the stronger 
they are; which is very obvious in flax, or silken thread, 
rd^s, 

To endeavour to discover the internal machinery of these 
curious threads, I proceeded to the dissection of the body of 
one of the largest spiders I could get, and very curiously in¬ 
vestigated each part of it; and, at 1 ist, to my great amaze¬ 
ment, 1 discovered the vast number of instruments flrom 
whence each single threap proceeded; indeed the number,, 
was so great, that 1 judged them to be at least 400: yet they 
did not lie close by one another, but were divided into 
eight distinct parts or instruments; so that if the spider 
set oil th.'se eight instruments to work at once, there would 
proceed from the same eight particular threads, which were 
again subdivided into a great number of smaller; but one of 
the great threads would be thicker than the other, because 
one part of the body would produce twice as many threads 
as the other just by it. 

I once" took a V8ry small frog, the length of whose body 
was about an inch and a half^ and put him into a glass tube, 
together with a large spider, in order to see how they would 
behave ; when I observed, that the spider passed by the frog 
without touching him, but yet he had drawn out bis stings, 
as if he intended i:o have fallen directly upon the frog. 
Afterwards I caused the frog to run against the spider, who 
thereupon struck it in the back with its stings, and wounded 
*tlie frog in two several places, in such a manner, that in one 
place he lefT a red speck, and in the other a blue one. Here¬ 
upon 1 brought them together again; when the spider struck 
liis stings into the fore-leg of the frog, w’ho upon that strug- . 
gled so hard that the spider was forced to leave him; and I 
observed that some few of the blood-vessels in the frog's legs 
were wounded. Once again 1 forced the frog to jostle the 
spider, who upon that struck both his stings into the frog’s 
nose, after which 4;hey both stood still about half a minute: 
then opening the glass 1 took the spider out, while the frog 
(iut stHl about an hour, then stretclied out his hinder legs,’and 
diecK 

1 took a spider’s eggs, and putting them into a glass tubej 
carried them ^ut me, to see if they would hatch. They' 
were laid by Inb largest spider th^t 1 had seen the lasf 
summer, and it one of the last 1 could meet with in Ihe^' 
gardens. On the 17th of the same month, in the morning, 
viewing them again, I saw i23 young spiders that were come 
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out off 80 many eggs, an4 about 2'! more whose bodies were 
but half out m Uie egg*i^eil, and 4bine of them had their 
bhells hanging upon their tail; and in Uie evenings about six 
o'clock^ 1 reckoned 150 young ones. The next day I viewed 
them again, and then I concluded that no more spiders would 
come out of the eggs, And tliat several winch 1 saw lying 
about the glass were bairen, and that in others the young 
spiders were dead; the number of which *I judged to be about 
50; and about 10 or 12 eggs were blackish. When the glass 
tube, where the young spiders were, had been out of my pocket 
but 15 minutes, ip very cold weaflier, 1 could hardly discover 
any life or motion in some of them t but so soon as the glass 
tube bad been a little warmed again, they were brisk and 
lively, and most of them got togt ther in a company, as we 
see in swarms of bees, and so hung about the web, where the 
eggs bad been lodged before. * 

January 21st, 1 could perceive the eight eyes in every 
spider, which before were ngt so visible: but now belhg of a 
brown or darkish colour, they were easily distinguishable from 
the fore-part of thdir body, which was* tniite, os tife hinder 
part was yellowish. 

January 22d, £ observed that the legs of many of the 
spiders, which before had been clear and transparent, now 
assumed a dark colour, and afterwards ,began to be covered 
with hail; whereas J could perceive nonS a little before. 

On the 2Sd, their legs grew darker, as also the hinder part 
nf their bodies, whence their web proceeds, and that alfp 
begiOi to be covered with hairs; 1 ob'^ervijtl, also, that tlicy ’ 
bad cast tlieir very thhi skins, and began to be much nimbler 
in their motions. 

The 25t)i, I saw them spin a thread, and manage it with tlicir 
binder-feet as well as tlie old ones; I observed, also, that they 
bad, datcu up the barren eggs, and the others wherein I sup*' 
posod tlic young ones to be dead, which where about 50 in 
'number: lor a few days afler there icmained notliiiig but the 
bare shells. . * 

X have compared tho threads of a full-grown spider with ’ 
onopf the htdrn of my beard; the thickest Mrt of which wchHi 
placiHl before the microscope; and according to the nicest 
observatioi}, I judged that above 100 of thosa threads laid 
together ^ no^,equol the diameter of one Jiair; now st^ 
posing this^ir to be roimd, 'then 100 of the fine threads of a 
spider’s web are not thicicer than one single i^r. Now if we 
add td -thi^ as it is most certainly t^e, that 400 young 
spidbrt, W'hen.Jdiey first begin to $pin,l «rekjAO|». one wUh^ 
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another, larger than ojie full-^owu spider, and tliat each of 
those young ones is provided with alltiic working instruments 
of the old one, it would follow that the smallest thread of 
sLch a young spider is 400 tim^s smaller than that of a large 
one, and if so, then 4,000,000 threads of a young spider are 
not so large as a hair; but then again, if wc consider of how 
many parts one of those siuailest threads consist, we stand 
astonished at the thought. 

January 30th, most of tliem were employed in weaving 
their web, so that the glass swanned with them*. February 
8 th, I could perceive that Kiany of the spiders had eaten each 
other up; and at the very time I looked on them, there were 
four upon one, whom they had ahnost devoured; and here 
and ther^> 1 saw pieces of legs; and now the shells of the 
barren eggs were eaten up so clear, tliat I could see nothing 
of them rcmain'itg. *' 

February 10th, my spiders were reduced to half 411011 
number, and those that remained were eating the thickest of 
their companions' legs. Thus they diminished tlaiiy, so that 
on the last of thc>»said month I could see but 30 of thenr 
alive, among which a few were 20 times as large as some that 
remained. March 3th, I could sue but three or four alive, 
and about the web I observed a black matter, about wiucli 
the spiders had swarmed very much, and 1 found that it was 
nothing else but a kdap of legs of those young spiders, whose 
bodies had been devoured. 

On the whole, in this animal, which to some pcopfe is so 
odious, I have discovered as much perfection and hidden 
beauties as in any other; for when I took the fleshy muscles 
out of their legs, and viewed them through the microscope, I 
was astonished at their transparency, and they seemed to be 
one body; but when 1 came to separate them, I found that 
^ they were composed of very long particles, each consisting of 
BO many folds or wrinkles, that the muscle niiglit be diluted 
or contracted, as occasion should require. 


Conrerjvftff Trees found under Ground in Hatfield Chant, 
'By Ae Rev, Mr. Assjham m i.a Psyisb. 

The famous levels of Hatfield Chase, in Yorkshire, were 
tlie largest chase of red^ deer tliat King Charles the First had 
in all England: rantaining in all above ISO^OOO acres of land, 
about half of which was yearly droi^ed by vast quantities of 
water. This Heing sold to one Sir Cornelius Vermuiden, a 
Dutchman, he at length eflectually dischosed, drained, and 
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reduced it to constant arable and pasture-gKfnnds, and at tbe 
immense labour and expense of abn\^ 400,0(XH In tbe soil 
of all| or most of the said 180,000 acTCs land, lof which 
90,000 were drained, even iiv the bottom of the ritfiftt Uuse, 
and in the bottom of the adventitious soil of all MthEhland, '< 
and round about by th« skirts of the Lincolnshire 
unto Gainsburg, Bautry, Doncaster, Bdn, Snaith, and 1 lol- 
den, arc found vast multitudes of the'roots and trunks of 
trees of all sizes, great and small, and of most of the sorts that 
this island either formerly did, or that at present it does pro* 
duce; as firs, oaks, birch, beech, ^ew, thorn, willow, ash, &c. 
the roots of all or mo^t of which stand in the soil in their 
natural position, as thick as ever they could grow, as the 
trunks of most of them lie by their proper roots. » 

Most of the large trees he along about a yard from tlieir 
roots, (to which they ^vidc'htly belonged, both by their situ¬ 
ation and the sameness of the wood.) with their tops com¬ 
monly north-east; though indeed the smaller trees lie almost 
every way, across the former, some over, and others under 
them ; a third part of all being pitch-tifim, or hrs,* some of 
which are SO yards in length and upwards, and sold for masts 
and keels for ships. Oaks have been found of SIO, SO, and 
S5 yards long, yet wanting many yards at the small end; 
some of which have been sold for 4 10/., and 1 5L a piece; 

they are as black as ebony, and very dlirable in any service 
they are put to. As for the ashes, it is commonly observed, 
that the constituent parts of their texture are so dissolv^ 
that they become as soft as earth, and are tommonly out m * 
pieces by the workmen’s spades, which, as sood as flung up 
into the open air, crumble into dust; but all the rest, even 
the willows themselves, which are softer than ash, preserve 
their substance and texture entire to this day. I have seen 
some fir-trees that, having lam horizontally, after they felt, 
have shot up large branches from their sides, which have 
grown up to the bulk and height of considerable trees. 

It is evident, that many of those trees have been burnt, 
especially the fir-trees, some quite through, and some on one 
side: some have been found chopped and squared, someix>r^« 
through, others half split with large wooden wedges and* 
stones in them, and broken axe-heads, somewhat like sacrific¬ 
ing axes m shape; and all this in such places, and at such 
depths, as could never have been ei^sed since the destruc¬ 
tion of this forest, till the time of the drainage. Near a 
large root, in tlie parish of Hatfield, was found eight or nine 
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coins of some of.the Uonuin emperors^ mutjh 
an({ (ictUced by tione; «nd it is very observable, thav%p tlia 
coniines of this low country, between Bumingiiam and 
Brumby in Lincolnshire, are several great hills of loose sand, 

> under whicli, as they are yearly worn and blown away, are. 
discovered many roots of large nrs, vf ith the marks of the a^e 
as fresh upon tliem as if they had been cut down only a few 
weeks; as 1 have often with pleasure seen. 

Hazehnuts and acorns have frequently been found at the 
bottom of the soil of those levels and moors, and whole 
bushels of fir-tree apples ur cones, in large quantities to¬ 
gether ; and at tlie very bottom of a new river or diaia 
(almost 100 jrards wide, and four 'or five miles long,) were 
found old trees squared and cut, rails, stoops, bars, old, 
links of chains, horse-heads, on old axe, somewhat like a 
battle-axe, two or three coins of the Emperor Vespasian, one 
of which I have seen in the hands of Mr. Cornelius Lee of 
{jaffielJ, with the Emfl^or’s head qii one side, and a spread- 
eagle on the other: but wimt is more remarkable i 9 , that tlie 
very ground at thc^'hottom of the river was found ip some 
places to lie in ridges and furrows; thereby showing that it 
had been ploughed and tilled in former days. 

My friend, Mr. Edward Canby of this town, told me tlmt 
about 50 years ago, under a great tree in this parish, was 
found an old-fashtOKed knife,' with a hail of a Very hard l^Iack 
sort of wood, which had a cap of copper or brass on the one 

f yj, and a hoop of the same metal on the other end, whci e 
ia.hUide went in^ it. He also found an oak-tree within liis 
moors, 40 yards long, four yards diametrically thick 
great end, tliree yarus and a foot in the middle, and tuo 
yards over at the small end; so that, by moderate coinputa<- 
tion, the tree seems to have been as long again. j(t anothqr 
lime he found a fir-tree, 86 yards long, bpsidcs its com¬ 
puted length, which might well be i 5 yards more. So tlif^ ^ 
there has been exceedingly great trees in these levels ; an(|« 
what is also very sfiunge, about 50 years ago, at the ver 
bottom of a turt-pit, there was fimnd a man lyuig pt hf 
Jeng^ with his head upon his arm, as in a eomm^ pp$T 
of sle^, whose skin being tinned, aS it were, Iw '4he iq 
watdg'pndjl^ed his shape entire, but within, ms ^1^ 
mdst.f^CQIrbones were consumed. * ^ , 

To iBdstmte and rend^ more'intelHg|%>le this sb^njjjpjRuM 
jed of stfbterraneAus trees, we may l^r^’,p4vpit 
w^t has been dbserved ip othe^ 
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others ‘havfe toM tis,’'ftnd it &*« verylMiEamoa and 
tPe1I’‘KnowAi thhig, that ibost of the ^eeji^xsorast^^ mosses* 
fens, and bo^ in Somersetshire* Che^ife* l^daiihjire* West, 
moreland, l^rkshire* Staffordshire, Lincolnshire* aiad oth^ 
counties in England* are full of die roots a id trunks of large 
trees* most^ of which are pitch or fir,*hnd that they hdVd-1^ 
same positions and impressions of the fire and axe on them 
as tliose above mentioned. 

Giraldus Cambrensis tells us* that in King Henry the 
Second’s days, by the force of extraordinary storms* the 
sands were so much driven off die sea*shore in Pembroke- 
shire* that under them were discovered great numbers of 
roott and trunks of trees in their natural positions, with the 
strokes of the axe as fresh upon them as if they Jiad been 
cut down only yestert^y* with a very black earth, and some 
blocks like ebony. And the* like were discovered also at Neu- 
gUll* in the same county, in 1590* a^d in Cardiganshire* and 
in other places since. • ' 

Dr. Plot mentions die like roots and trees* found in Sheb- 
ben-Pool, the old Pewit-Pool, and at liaftBh, and other places 
in Staffordshire; and from their natural situations he nghtiy 
coiicludes, that they certainly grew there. 

Dr. Leigh, in his History of Cheshire, observes, that in 
draining Martin Meer, there was foupd multitudes of the 
roots and trunks of large pitoh’-tiees* in* their natural posi¬ 
tions, with great quantities of their cones, and eight canoes* 
such as the old lirituns sailed m; and in anodier moor was ^ 
found a brass kettle, beads of amber, a small mUl-stoneTthe * 
whole head of a hippopotamus, and human bodies entire 
and uheorrupted, as to outward appearance. Many places* 
too, of tbe soil ofAnglesea and Man, as also of the bogs of 
Ireland, 9 ^ full of roots and trees. 

As to other countries, Verstegon tells us* that in many 

g Eices of the moors and morasses of the Netherlands* large 
.trees are commonly found, with their tras lying to the 
north-east, just as they do in the levels ofHatficld Chase 
Arid Helmont mentions the Peel there, a moss more than 
nine miles broad. Also M. de la Fer says* that trees and ■ 
roots ate also frequently found in the low grounds, and in 
the levels and morasses, of FVance, Switacrland* and Savby. 
And* lastly, Rammazzini assures us, that in the territories of 
Modena, which are sevend miles long and btoad, and at pre¬ 
sent a most firuitful dry country, tliough, iiv the time of the 
Ciesars it was nothing but a great lake, arc found at S(k 4(^ 
and 50 feet deep, the soil of a low marshy country, ftill of 
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sedge, reeds, shrubs, roots, trees, nuts, ears of com, leaves of 
trees, branches, and b&ughs of oaks, elms, walnuts, ashes, 
willows, and the very trees themselves, some broken, some 
whole, sonic standing upright, some lying at their length, &c. 
with old coins of the Roman emperors, old marbles and 
stones squared, cut, calved, and wmught by the hands of 
men. 

M. de la Pryme then proceeds to show tliat all these 
forests were cut down or destroyed by the Homans and other 
military people; but the geology of our days takes di&rent 
views, and his paper is chiefly valuable for me tacts which it 
has assemblecL 


Concerning some licmnim latelg observed in Lincolnshire, By 

Mr, TiiOKi:sBY. ' ■■ 

Near the river Welknd, that rans through the town df 
Spalding, in Lincolnshire, at tlie depth of about eight or ten 
feet, there were found jettys, as they call them, to keep up the 
old river liiank; an'of'the head of a tunnel, that emptied the 
land'Wuter into the old river; also, at a considerable distance 
from the present river, I guess 20 or 30 yards, there were dug 
up, at the like depth, several old boats ; all which show, that 
anciently the river was either much wider than now, or ran in 
another place, or bodi. On the north-west side of the river, 
and more upwards in the town, were dug up, at about the 
,baine deptli, tiie remains of old tan vats or pits, a ^cat quan¬ 
tity'^ ox-hqrns, shoe-soles, and the very tanners’ knobs, &c.; 
which shows that the surface of tlie country lay anciently 
much lower than now, and has been raised by the sea throw¬ 
ing in sand on the maritime parts, which are now mostly 
inhabited, and by tlie moor or rotten sedge in tlie fenny parts 
hext the high country: the whole level is about 30 miles 
in lengtli, and 30 miles in width in the broadest parts. No 
record or tradition whatever informs us when these mutations 
happened. 

At the laying of the jn-esent new sluice or gout, as they call 
* i^ at'^tbe end of flainorcbeck, at its fall into Boston haven, 
on taking up the foundation of the old sluice, they met with 
the roota jpf trees, many of them issuing from their several 
trunks, sfkVead in the ground; which, when they had taken up, 
and tltf roota and earth they gren ii^ they met witli a solid 
gravelly and sCboy soil, of the high-country kind, but black 
and discoloured by the change it had suffered; u]>on whidi 
hard earth they laid the tbuudation of this new duice: which 
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was certainly the surface of the old country before it was 
covered by the sea, and was much deeper than that at 
Spalding, as the hmd is tliere at present higher. 


Cotiremififf Green Weeis growing in Water, and aome Ani- 
malcula found about them. By M. LsuwEnnoBK, . 

IHAVB often heard the common people say, that that green 
Stuff or weeds, observed to drive upon the water, q>riug out 
of the ground from tuider the water. But as often as 1 liave 
observed the said green weeds, 1 nave always found that they 
are produced from the seeds of tlid same kbd, as all other 
trees and plaitts are 

I took several of these weeds, and put them into a glass 
tube of a &iger’s br^adthj filled with water, and also in a 
lesser tube, and let the roots of the weeds ^bside leisurely; 
then viewmg them with iny microscope, 1 observed a gre at 
mauy, and different kinds of aninialcula, of which two sorts 
had long tails, by which they seemed to be fasten^ to the 
roots of the weeds. These animolcula^Sl’hre shaped like a 
bell, and they moved the round cavity of their bodies in a 
manner that they put the small parts of the water mto such 
a motiw) that 1 could not see the instruments they used to 
produce it. . 

And though I saw 20 of thesle aniinalcuhi together, gently 
moving their long tails and outstretched bodies, they con* 
tracted their bodies and tails in an instant, and then gently ^ 
extended tliem again; and this kind of motion tli^y concffibcd' 
a great while. 

HIKLMNOPQR represent a small part of the said 
root, as it appeared in the microscope, through the whole 
length which were to be seen its vessels witii their divi¬ 
sions ; which roots, 1 imagine, were of no further use, and 
in a manner witliered; they were also overgrown with a 
great many particular long particles, and mostly with little 
figures like flowers, os are rqiresented jn the fig. between K 
a^ L. The animalcula before mentioned are to be seen 
like little bells, at 1 S T and N V W; I saw above a huhdr«d* 
of these animalcula, with their tails fastened to the root, 
and living, between H1K L M, but other roots had none of 
them. 

* In several of these noots I observed one* and some few 
tinies two, ^lieaths or cases &stencd in themu of several sises; 
the largest is represented by H X 2 Y* of tlie same 
sheath appeared a little animal, tlm fiwe-^Mrt of whoso body 
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was roundish, as in X Z Y; and prosentiyi Drum the SBn\e. 

rotundity, proceeded ' 

two little wheels, that 

hdd a swift gyration, » 

always one and the . ;;;& . 

same way, as in aic; _ t. 

theae small wheels ^***^“HE ” ^ 

were as thick set with • , -y jta.g. 

teeth as the wheel of 

a ■ w'atch ; and when ^ 

thebe aniroaicula had cSB^sa 'Oj/^ 

for some time exerted I® •' 

their circular motion, ~y ’ 

the} drew.their wheels ,|, I® p ^ 

into tlieir body, and 

their body wholly into IH- 

their sheaths, and then "w 

soon after tlirust them iK 

out again with the ^ ^ 

aforesaid motion ; ^ ~||' 

other while they re- 

mained as it were shut 

up in their shells; and 

though 1 observed the ^ 

same wheels in other "y ^ 

animalcula also, yet I® 

their bodies differed -y 

from* each otlier, and ^ 

their sheaths were of a darkish colour, so that I could Q«t 
easily perceive the animalcula; and they seemed to be com¬ 
posed of globules. 

Pdef represent the sheath with the little worm Pti/in 
It: in the same figure. Off h show a sheath with half the bpdy 
of the same animmcule ffk protruded out of it; and in winch, 
by reason of its .exceeding smallness, the wheeU could only be 
seen now and then,, and that only when tlie body was ex*> 
tended, whidi would soon be compressed or BhrunK.4ip t- and 
*duouf the middle of the body of one of these, which 1 eon,. 

ceived to be the lower part of^ its 
X HvC' belly, there was another of the 

y B . same kind* but smaller, the tail of 

■ iiq.^ _ il trhirh soemed to be fastened.^ 

the other. • • 

I ABCDEfGH repretent 

JB one of these, about double the 
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natural *size» whilst it was in dife wat^, and listened to the 
root of the green weeds; A is the bul with which it fhstens 
itself; C D E ref)re8ent eight horns (though others that were 
smidlcr had but six); it is drawn as stretched out at its whole 
leiigtlr; but when contracted, it was not the fourth part so 
long. • • 

iill show an animalculum coming out; of the body of the 
larger, which phenomenon at first I thought might be a young 
animalcule fastened by chance to an old one; but observing 
it more narrowly, 1 saw it was a igirtus, for 1 could now see, 
that although this animalcule, when 1 first discovered it, had 
only four very small horns, 16 hours after it was grou'ti 
much larger, both in horns and body, and four hours ailci that, 
it forsook its mother's belly. * 

In the discovery of Jthe ^id young animalcule, 1 had ob> 
served, on the other side of the body of the largest animal¬ 
cule, a small round knob of seed, which, in a few 
grew larger, and at last pointed; and in 16 or H hours it 
became so lai'ge, that 1 could sec tw o^or ns upon, it. In 
hoars it had acquired four horns, one ol"which was small, 
the second larger, die two others very large ; and these two 
List were more strongly protruded and contracted than tlie 
smaller. Three hours after, tliis animalcule was got clear 
of its mother. •, 

I ^deavoured to pursue my discovery of the generation of 
thes*creatures, and in order thereto, wiped off the green 
weeds from the body, the better to make my observatitms,: 
when the animalcule was found not only dead, but his > 
and part of the body quite wasted. 

Another animalcule, that had brought forth two young 
ones, had her body laden with another sort of animalcuLi, 
whose shape was flat below, and round above, which I ha^c 
observed in most waters; and this last sort were above u* 
thousand times less than the others on which they crawled, 
and hindered tlieir motion; but a much larger animalcule, 
whose body was almost round, tormented.-one outlie aforesaid 
animalcida, not only by running upon its body, but by elmging 
to fast to one of its horns, that whatever effort the other mad 5 
to get rid of it, she could not shake it off; and at last 1 found 
she liad lost one of her horns in die scuiHe. 

I observed in the green weeds abundance of strange anitnal- 
cula, some of which feedmpon the same green stuff, and to 
others it serves instead of skulking holes, to Hide themselt cs 
from the fish, which would otherwise devour them. 

1 
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Cbtieen^t^ a Waier-i^poutt latdy chsened at Hatfield. By 
. the JRev. Mr. Ash. Db lb Phyhs, F.R. S. 

Os the ai^rnoon of June 9>\. 170!% about two oiJoct^, no 
wind stirring below, though it was somewhat in tlm air, 
the clouds began tq be much agitated and driven to^th^^; 
on which they became very black, and were very visiDiy hur« 
ried round, from whence there proceeded a most audible 
whirling noise, like that copimonlv heard in a mill. After a 
while a long tube or spout came down from the centre of the 
congregated clouds, in which was a swift spiral motion like 
that of a screw, when it is in motion, by which spiral nature 
and sn ift turning water ascends up into the one as well as 
into the other, it proceeded slowly from west to north-east, 
broke down a ^eat oak-tree or ^o, frightened the weedmrs 
-AMt of the field, and made others lie down flat, to avoid betng 
whirled about and LUled, as they saw had happened to set eral 
jackdaw^ which w^re suddenly snatched up, carried 'oujt of 
sight, wd then tfilown a great -way off among the cota. ' 'At 
length it passed over the town of Hatfield, to the great tdrr^r 
of the inhabitants, filling tlie whole air n ith the diatch It td6k 
off from some of tlie houses; then touching on a comer of 
the church, it tore up several sheets of lead, and rolled them 
together in a strange manner; soon after which, it di6j|dved 
and vanished, without doing any further mischief. * 

It is commonly said, that at sea, the water collects and 
bui^Mcs up g foot or two high under these.muta^ bt^ore they 
are joined: but this is a mistake, owing to the pdlucidity and 
fineness of those tubes, which certainly touch the surfoce of 
the sea before any considerable motion can be produced in it, 
and that when the pipe begins to fill with water, it then be- 
vomes opaque and visible. As for tbe reason of their dissolv¬ 
ing of theraselVei^ after they have drawp up a great quantity 
of water, 1 suflpose it is bj' and through the great quantity ot 
the ivater th^ have carried up, which must needs thit^en 
the clouds, impede their motion, and by that means dissdlve 
tile tubes. 




Letter* tdating to aom Jliicrotoepical 

l^i^atest of my microscopes shows a hair of head 
comiiHarably above an inch in mametert and some'eyes see it 
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at least two inches; but aupposing it^bare inch, and that, as 
* Mr. Hodc affirms, 640 hairs' braiddi makei one inch, the 
length and breadth of an Direct will by it be enlatged AM) 
times, the surfoce 409,600^ and the solidity 28^144,000. 

One of the first objects 1 tried my glasses by, was a living 
louse: in which I coula plainly see the motion m the muscles, 
when he mov^ his legs; which are all joined in alongish dark 
spot in the middle of his breast, where the tendons seem all 
united. The like motion of muscles is also visible in the head 
when he moves his horns, and in* the several articulations of 
his legs. I saw also clearly a multitude of various branch¬ 
ings of arteries and veins, and the pulse regularly beating in 
several arteries. But the most entertaining sight is the {le- 
ristaltic motion of the Intestines, which is continoeu from the 
stomach through all the guts to tlie anus. .1 have observed 
the like peristaltic motion in a fle^ and in several so rts of 
small transparent maggots and caterpillars. ^ 

I thought a mite would also prove a good subject for the 
microscope; but found them not so tranaposent as 1 Expected. 
However I plainly saw, that all the bristles on the body of 
one of them ^which to a common single glass, and to the 
greatest magnifier of my three-glassed microscope, look like 
plain smootli hairs,) were, when viewed with a large magnifier, 
all spicaled, or l^orded like, the ear *(fti the seed-head of 
some grasses: and every bristle on the whole body and 
both long and short, had the same formation. 


Having puHcd off a handful of muscles, which studi to a 
piece of a rode tliat was covered by tlie sea every tide, I 
found that the organs by v^hich they' fix themselves so firmly 
to a stone, that even a storm will not wash diem ofi^, were 
threads whidi proceeded from that part called tlie bewd of 
tlie musde, and wjhich had on their extrCmto a fiat spongy 
substance, that adhered mily by imposition, nke the suckers 
or wet pieces of leather which boys fasten to stones. 

Some of the muscles which 1 brought were little more* than < 
a quarter of an inch long. 1 took one of these out of tho 
shell, and exposed it to the microscope on a thin plate of 


the blood circiuath^ in mem more distinctly jhan I ever saw 
it ill any <^er animsd: for I bad this advantage in the ob» 
scrvutton, that the object lay always ouiet, without changing 
place, and my plate was so thin that 1 could bring to it wlmt 
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inamtfiers I pleased, afid look without disturbance as long as 
I pleased. 

,I found a small worm running among some fruit, which 
had a multitude of legs, and w&s nut quite half an inch long, 
the bodpr being not thicker than a hog’s bristle. '1 his insect 
I put alive into a small tube, and fSund it a perfect scolo- 
pendra, whose bodyawas made up of 60 incisures, at every 
one of which was a pair of legs, one on each side, and each 
leg had five articulations. On his head were two horns, each 
or 16 joints, and under iti a pair of terrible forceps, red, 
crooked, and pointed likp the talons of a hawk; and I often 
saw him open and shut them, and wipe his horns through 
them. 

1 found a small black fiat tick 
sticking on my which had got its 
fore-part so far into the skin, that 1 
X'Ouli liardly separate it A^ith the point 
of a needle, so as to preserve it ehtirc 
and itnhurt. 1 i^baerved Its snout 
shaped not unlike the jagged proboscis 
of the serra piscis: the fore-part being 
like the end of a broad-pointed sword, 
is clear and transparent, and has three 
teeth on caeh edge, iielow ^vhich there comes out another 
serrated part on each side, afmost at right angles; but this 
is partly hid, when viewed on the back, by a thick horn c, on 
‘ the^gide of the head. 

I afterwards examined the snouts or probos¬ 
cides of dog-ticks, to see' if they had the like 
conformation, and found their appearance as in 
the fig., the snout a being so covered by the 
^two clumsy tliick horns b b, that the serrated edges could not 
be perceived; but separating the liorni,, with some difficulty, 
I could plainly see eight teeth, or jaggs, on each side: but 
the snout of a dog-tick has not the aclditional serrated part 
which is in the wood-tick. 1 could also perceive a tube or 
, (^nal run through the snout, and see some bubbles move up 
and down in it. , 

I have found some of those animaTcula in pepper-wafer, 
almost Incredibly minute,' which appear even to my greatest 
magnifiers not so large as a mite to the naked eye; and in the 
larger sort, I can plainly see the littib feet by which they per¬ 
form such bris^ motions, which 1 never could find before. I 
'hgve also discovered another sort of animalcula, which are 
very slender long worms, of w hicb my pepper-water is cx- 
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cccdingly full: they are fdl of the same thickness, but their 
lengtlis \ariou8,' ana at a Medium I judge the proportion off 
their length to tlieir breadth at least as 50 to one. Even to 
the greatest magniders they look like shreds of horse-hair to a 
naked eye; from a ijuarter to three quarters of an inch long ; 
on a moderate estimate,, their thickness is not the 100th part 
of a hair's breadth, and, consequently, if you hnagine a hair of 
your head split into above 7800 equal fiOTes, each fibre would 
.be a4(thick as one of these animalcules. Their motion is 
equable and Uow, and they wave their bodies but iHtle, 
though sometimes they make greater undulations. They 
sn im with the same facility both backward and forward; so 
that I cannot distinguish at which end the head is, and 1 have 
<!jon the same worm go forward with one end, and back again 
with the other end fbremost, above 20 times together. 
Sometimes they will, fike Ibeches, fix one end on the glass 
plate, on’Which die water is laid,, and - ^ 

move the loose part of thclf body round 
about veiy oddly. These I take leave to 
call cajdll^ eels, and they are repreS&nfed in thh several 
postures in which I have seen them swim 
1 find the dust of die fungus pulvenilentus, or puffball, to 
he dtJi minutest {lowder that I ever saw: to the naked eye, 
when crushed, it appears alike a smok^ or vapour, and with a 
common microscope the particles oannht be distinguished * 
but when viewed widi the greatest magnifiers, each grain is 
visible, and exactly alike, appearing a perfect spherule, of on 
orange colour, something transparent, whose axis is noHibtf^e* 
the 50th part of the diameter of a hair; so tliat a cubicai 
vessel of a hair’s breadth of a side, would hold 125>000 of 
them. 


1 have seen in some water, fishes as small as cheese-mites, 
of different sorts, and very curiously made: they are of the 
crustaceous kind; with many joints, and very long horns; 
fringed tails; and have many legs like shrimpf; some of these 
curry their eggs or spil^ under thqir tails in one bag, 
another sort in two distinct bags, and some kinds on the 
fringes of their legs, like lobsters. • • • 

The anhnaloula in pepper-water, represented in fig.c, are 
very common. * The tails of some of these are nine or ten 
times as long as their body (which is about one third of 
a liair's breadth) but generally they are four or five times 
ns long. As they move tliey will often «curl up the tail 
in the posture marked at 5, and this spring is so strong, that 
when tlie tail is entangled (as commonly it is) by the end. 
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they bring back their whole hody by the jerk and convohi. 

tion of the tail, * v'Ts 

wliieh then re>- 
turfts to its first 


seems to have a 
knob on it as in 
a, and the folding 
appears as in bj 
but examining it with ond of the greatest magnifiers, I found 
the knob to be only a close spiral convolution, like the worm 
of a bottle>screw, and that the whole tail when curled up 
was also spiral: this appearance,.witlj^ the great magnifier, 
ia represented in c and d. 1 have also seen them sometimes 


straightncss.With 
a good glass, the 
end of the tail 



These animalcula alBo 
abound in all waters, and 
are the largest of all; for 
I can see them in a good 
light and position with 
the bare eye, their length being atmut the breadth of a 
hair. These have a ywy quieje motion, and are ^ipetually 
beating about like a spaniel in 'a field, and by their n^uent 
turns and returns, sudden stops, and casting ofi*, seem to be 
alvcflX? hunting for prey. 

Among these are commonly another sort, but not above 
one third of their size, whose f^t are also very visible; some 
of them are shaped dmost like a flounder, and others are 
rounder behind; for by their motions and actions 1 judge 
them the same animals. These also will stand and run on a 



hair, or any thing in the water. 

1 thought those which I called capillaiy eels had been pe¬ 
culiar to peppernwatcr; but I havMnce observed the same, 
thongh but few, in some stagnantIrater which drained firom 
^a lior^p dunghill. This liquor was mum-coloured, and the 
most pr^ppant of all that I md ever seen; and it woidd seem 
incrediljK to say what a prodigious number of all sorts I esti- 
matojiyiwbe in a quantity of it of the size of a pepper-com; 
for disappeared as thi^ as bees in a swarm, or ants oh a 
l)|ibck; so that I was obliged to dilute the water, to observe 
^ particular softs. I fi>i^ in ibis not only almost all the 
’ animalcula, seen in the other infusions, but many sm’ts which 
I had never met witli before. 
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I found a curioMB ftieciumiw fo B fnudl divinff iiuecl]/, 
found in standing waters. It is like*a small ilr» wiu» a heaq , 
like a JiS^e-oriei^; but» instead wing8> it‘W two nad^ 
dies bn the sboulders, and qp the end of the hinder legs, 
which are longei* Uian the other four, Instead of teet and 
claws are jperfect oata. , 1 have alaO/Observed in two pr three 
sorts of flies, that behind the eyes, on the top of foe head, 
arc placed three protuberances, wifo sf bla^jc shining globe 
in each, like a boll in a socket, and dre so' dispose^ as if 
rtsida to look directly backwards. Hie^ are perfectlv jpnpoth, 
and 'ddfoout tliose hemispherical divisions visible' in thc ’ 
cornea of foe eyes of the dy and* beetle kind, but appear 
more like tliose of a spider. 


On t/te Heeds of Ofanges, 8fc. By Mr. ^■stbovy Vab 

ZsutrsxuoBK. . ‘ ’ 

In November, 1 received a present of some SQl'inam 
oranges; and in the first 1 opened were 38 complete kernels.* 
1 opened several, duller strippiitf OnTT df these ^emcls of 
the outer membrane, I discovered that there lay a s.tring under 
it, that caused a l>*^tie protuberance in foe first skin; from 
which string, not only the seed but tlie plant within it 
receives its increase and nouri&bmeqt. Now we may cer- 

a conclude, that tlie said* string dhes actually comprc- 
tn itself as many distinct vessels as are to be fomid in foe 
orange-tree when arrived to full maturity; for if all these 
vessels were not in the young plant, a hilu it lies invol^. ed’HT 
its mother, foe kernel’s matrix, whence can tliey afterwards 
proceed ? Though foe said string was very srodl, yet I was 
resolved to try I could have a bight of the vessels within 
it. and I succeeded several times, but not witliout a great 
deal of trouble. • 

Having i^it foe seed into two parts, one of which is reprC- 
. 1 C D£F, toother with poit of 

® fov%]ant, which .womd Iiave become a 
tree sticking close to it^ foe plant itself 
K may be seen at C, no larger tto a gnui> 
^ pf sand to the n^ed eye. The coup- 
^ teivart of the said kernel is feiweijented 

by G HIK, and Q the li^e pit or bed of foe plant; tod id 
the said fi^p bi^wesn H and K, foe davily td #hiffl fop 
second sped also lay, as liktuipe at D F.‘ , ' ^ 

Tins sight was wholly new to me, foOb^ 1 Rlld difotofod 
mnny sot ts of seeds berore; viz, to* se^ |n fop’foi(|3Ie bf Oto 
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seed or kernel another complete and perfect Med t especially 
when I considered that from the vessels arising out of the 
string, and dispersing themselves through the membranes, 
l»th the kernel and plant are produced; and yet tliesc same 
^ cssels must insinuate themselves into the very heart of the 
first seed, before they can produce a second seed and plant 
within it. 

Placing the planf represented at C in tho preceding 
before a microscope, I had it dili* 
nested L M N O P Q; where QL M 
i«; partly that wliicli nature intends 
lor the body and root of tlie tree; ^ 

NOP the leaves with which the 
^oung plant is already provided; 
and O P that part of the leaf which 
it next the sight, and somewhat 
jirgtub ciant, by reason rtf the in- 
cldcs'smaller leaves. MN and 
P Q show the two sides of the plant 
tom offTrom th^kemel, to which 
it was united, and from which it 
leccived its nourishment. I also 
turned the young plant a little 
about, as it stood be(prc the microscope, to show the two 
largest leaves; whereas in tht. former position, I could isi*e 
on^ one of them. Between the two great leaves, accotding 

but 




m 

plant, I imagined that I saw tile said small 
leaves; and when I cut, after the same manner, that part of the 
plant w'hitli is to be the body and root of the tree, 1 discovered 
w itliin the small particle that which was dcsignt d for the pith, 
and even the wood itself, and all as plainly as if I had been 
observing w ith my naked eye a young plant of an inch thick. 

W X Y Z repres^t die texture of the pitli, 
as it appeared; whm may be observed a great 
many small pai tides, which at first sight one 
would be apt to take for irregular globules, 
but placed in a right line, and all of them of 
^ greater length than breadth; these I taka to 
^ be nothing else but small tubes or vessels, by 
which future plant receives its nmirishment, and perhaps 
evfTy them is covered with a distinct mem^ne. 

1 Mi one of these kernels into a glass tube, and on the 
I Oth0l!y 1 observed that thc^secd was come to such maturity. 
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tlmt the part which nature in» ^ .. 

tends lor the body of tlte tree ' ' « 

was grown up as high as the ^ 
cork; and on the 12th day «it it 
appeared as in titc figure R S T. 

1 then took the plant out of the 
glass tube, when it appeared as 
ABCDEFGH; only this ^ 
plant had but one root, A C O H; 
but others have more. Here 
F G shows that part which is to * 
be the tree;. DE the seed or o 
kernel, which being surrounded \l 

with its membranes 1 took tjj \| 

them off, the better to expose _ f ^ 

to view those parts tnat serve ^ 

for the nourishment, not only ^ 

m of the root, but of the upper parts of tifif plant 


I 


‘A 



likewise, as also the short string D. Thus we 
may sec with the n^etfeyt!; how a smaU par* 
tide, no larger than a coarse sand (as the plant 
is represented at C diove), is increased in bulk, 
within the space of 11 days; and all this is 
effecteil by heat and moisture in a close vessel; 
a plain demonstration th'Ut the plant, and all 
that belonged to it, was actually in the seed; 
that is, not only the young plant, its body, root, 
and fruit, but even its see^ also, to perpttOBC? 
the species. 

Alter one of these seeds had lain near six 
weeks shut up in tlie glass tube, and grown in 
proportion to that time, 1 observed that one 
of Its leaves was withered or corrupted; m 
whidi 1 opened both the corks, and poured 
out the sg^d, which being very dry came away 
, easily, bul^a small branph of tlic root had so 
insinuated itself into the cork, that it could 
not be separated Without violence. 
represents the said whole plant, of which 
LM N shows the body, and M the tharee leaves 
at die top, it had put forth; IKL is the root, 
with its twigs and branches; L NQ the ij«M),or 
kernel,still surroundedwith ititmembranes; ogd, 
lastly, 1 P shows the cork that stopped the hot* 
tom of the tube, with the root sticking to it. 

• 1 S 
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Concerning ifi£ Figures of Sand Bg JIL LsvwE^nosKt 

F. jF?. S, 

1 HAVE formerly affirmed of sand, that you Cannot find in 
any quantity whatever, two particles that are entirely alike; 
and though, perhaps, iu tlieir first configuration they might be 
alike, jet at present they are exceedingly different; the 
sand, especially what we niakc use ofi is liable to such grtmt 
ulteiations, that It would be a wonder, if even in its smallest 
particles,, of which there may be a thousand in one small 
grain, there should be an exict similitude. 

1 got some shining saivl, which, though very thin, was not 
transparent, its lustre being wholly occasioned by the re¬ 
flection of the light from its polished sides: several paitides 
of this safid, winch were muen larger than the rest, reflected 
no light, though ^they seemed sniootli te the naked eye ; front 
whence 1 concluded that they had lost their lustre by the 
•"frayi""! rubbing of thdlr sides against others. When 1 
viewed se\eral grains of the sand with my microscope, I was 
surprised to see t^ptanany of thchi were hexangular, and the 
more when I had silled the finest from the coarsest; neltlicr 
could I observe that any of the sands w'ere like each other. 
1 viewed the said sand with great attention several times, 
imagining that by some earthquake or othenvise it might be 
thrown up, from the ^flacc w here it had lain at 
I cst, to the superficies of the cai th; and many 
grains as I fancied had preseiw ed their original 
and figure; for they had received little 
or no damage. 

The figure represents a hexangular grain of 
sand, that was as bright and shining as any 
polished metal, and the triangular figuns, 
which appeared on it, w'ere os bright Oa the 
* J'est of the body, which occa- 

sioned a very agreeable sight. 
B^ore one of my glasses I 
■fplaced another gram of sand, 

ma la H former, but it was 

MkAi II l\A^ flat, and not the 16th part so 

large as a coarse grain picked 
out of our common white sand. 
Tliis was a surprising sight, and 
is reprSucnted in the engra\ ing, 
where you may see not only as 
it were a ryined temple, but in 
Uie comer of.it appear two 
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im^es of huraS^ sliape, knoeling and extending their arms 
towards on altar, that seems to stand at a small distance 
from tlienu' 

The tliird figure represent, as near 
as could be traced, another hexangular 
small sand, with two sTiarp points like 
pyramids, and each side tliat composed* 
them very smooth and mining: 1 have 
seen several such sands, that on each 
side had a smooth, shining, and oblique 
superficies, sometimes on one single 
grain to the number of 24- such polished sides or faces. 

, I have also observed sesrcral small sands, which, instead of 
terminating their six sidos in a sharp point, ended'sometimes 
in a triangle, quadrangle, and even in a penjtagonal or Bexan- 
gular shilling ^tiicss. 1 remarked several three-sided sands, 
of which some were regular triangles, which were 
and shining, others were tilieker. 

Tliere were other sands, that were oMnolcte hexangle'f, the 
flat sides of which appeared like a steel looking-glass in a 
fmine; and in some of them were little holes, which seemed 
to be likewise hexangular; whence 1 concluded that such a 
hole was ma<l«i by the pressure of another sand of the like 
figure. When I viewed any^of thesef sands sidewise, each of 
the six sides, which in the figure appear as a frame or border, 
seemed to be a polished looking-glass. 

In short, should I undertake to give a view of lOCX^otbaisB, 
and should enter on a strict examination of every one of 
them, I doubt not but we should discover_ every one of them 
t) be of a dilFerent si/e and figure, besides several oUier par- 
iicnliuities which might be peculiar t6 each one. I have also 
(*'>■• ‘rved that this shining sand weighed twice as lieavjras 
our common scouring sand. Now on taking some of the 
piliucid or transparent sand, (which did not shine, because 
it reflected no light,*) l>"obBerved that the'Sides imd an^es 
of each grain were freer from scait and blemishes than 
molt others I had yet considered; from whence ,I 
eluded that such sand had not lain long near the suiface of 
the earth. ^ , 

Among these shining sands, I discovered Others that had 
no lustre ut all, neit^r had anv* of their pBr^icl^;!rhen, 
broken to piccds, bnt it appearea tp be ; 

and in other saDds,»so br^en, therp npl^<)W|X 
nutter, but even 100 shilling from 
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otM! tand. 1 have also s^en some sands, wbieh to the middle 
of their sliioing sides represented small figures without lustre t 
but on viewing tliem more narrowly, 1 found it was a red 
maiter* incorporated as it were iif the swd. Of hcveral sanda 
uf the coarsest sort, placed before a microscope, one iseemed 
to represent an irregular rock of Stone, another a deep 
cavern, &c. , 

1 took a piece of white marlde brhiid^it from Italy, which 
was of two sorts, the one strong, the other light and very 
brittle. 1 broke the brittle marble gently, that the configu* 
ration of the small particle^ might not be much alteredi and 
havii^ viewed several of them with my glass, I saw abundance' 
of surprising particles, which may justly be styled sands, with 
their regular sides and angles, and many of them of the same 
figurclis the shining sand. . • 

We may well ‘conclude^ that tlie grains of sand whkrh 
~immpn>finurh stones, wer£ not only soil at the time of their 
coalition or union with each other; but that at tlio same time 
there intervened a xerjt inflexible fixed salt, instead of mortar^ 
between tiie )iarticle8of sand; unless you choose to say, that 
each particle of salt in some degree consists of such fixed 
salts. 

AHer this I took a piece of hearth-stone, so soil, that 1 
could easily crumble i;t«betweep my fingers; and aflerwards 
viewing it with one of my glassed could perceive nothing but< 
{mrticles of sand, without the least smooth side, or regular 
oaglgs; and it kerned to me, that this sand had acquired a 
sort ot'* conglutination, or was grown into a solid sutotance^ 
which we cw stone, a long time after it had been nothing' 
hut sand, and its particles had been worn and collided against 
cat h otlier. 

After this, I took a small piece of mineral stone, brought 
from Sumatra, which was so rich, that 100 cwt of it con¬ 
tained near 50 gMera of silver, and SO of gold i tlie piece 
wqp about the size of a common beai);<Bnd putting it over a 
pretty smart fire, the‘8ulpha& of which there was a great 
deal m, the mineral, stooa in Rubbles, and remained on the 
slohe in Igure of round, black, burnt slobules; I them' 

dropped bol into water,,where it renamed whole, only 

with tUpSiMrereneq* that whereas before it was very finii«i' 
now klMame very brittle; Mid having broken it, 1 perceived^ 
it t^HHst chiefly of irregular partidles, though- soime fihr* 
wadjuiran exact^oifumoDd-cut ; afid 1 ceidd see, mu^ 'mima 
plMlf than before, the globules of gold and «lvar,< lying seiM' 
jiPpMy firouhobe anethw, aome of Um former ofwhii^ were 
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84 ^^Kiecclbigiy Bmali, that th^ almpst emoted the 8 %ht in 
the roieroiici^^ek 

^ II ■■ « ■ I I I — 

A yieto Dmsion of Terros^yuA Brute Amreale, paetkuUSrlif 
of ^ote that futpe their Beet fbrmeel Uh* Uwtrio, By 
jauiyeuD Traost M. B, F, B. S. 

Wb may observe these difiercnces betHveen the fhigers and 
toes of the ape kind and camivoroas aounab, diat. In the 
former, the fingers are much longer, having usually B thunh' 
set at a distance from die range ef the other finders; and ard 
adapted forliolding what they grasp; and espe^ly to assist 
them in dimbing trees, &c. for catddng their prey. Whereas 
in the latter, the toes are shorter, and are set in a more everf’ 
range together, and better contrived for swift nfimin^ by' 
which way this sort of* aniraab take their prejy. 

We shall not, in this place, consider furtlier the structure 
of the feet of carnivorous animals, but give a subdivieiv^tr of' 
those animals which have thhir feet formed like hands. Now 
where there is a thumbs though we may^teem the hand 
tlnnre more perfiect, yet I find it is not always pecemary 
Under die first member of this division 1 include the ape 
and monkey kind, which, as I have shown in my discourse on 
the ourangooutang, ought rather to be reckoned a four-handed 
than a four-footed animal, ^d coifSVdcring how large a 
secies'Of animals may be reduced under diis quadrumanous 
kind, (peeing in this particular, diough in others differeiit, I 
tliink it but just to assign them a general class, afterwgrd^-te^ 
be subdivided according to the gradual differences they have 
from one another. 

The romack, therefore, diough differing much from the 
monkey kind in die head and face, yet being quadrumanous, 
and on each hand liaving a thumb, I reduce under this hea^ 
Tins annual was brought alive from Fort St George. Whe- 
tlier it is described by any, or what other names it is called 
by, 1 know not. And because in its face and head at so tnuoh 
resembles a fox, and in the rest^f its bddy a monkey, 1 shall ’ 
call it the fiix-monk^. But me next I have mentioned jp, 
this class, the coed of Brasil and Virpnia, cr the redcoon or 
rattoon, though it does not resemble the monkey kind in its 
body, yet bemuse it has hands like a monkey, I place It Hke* 
wife note v at wdtt as all others whose fleet are^all formojl like 
hands, and have a thumli on each. 

For there are some that have not a thumtt on th^ fore- * 
feet, and others that want one on die hinder. In die number 
of di 4 farmer may be reckoned die vantrevah, the squirrel 
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kind and mouse kind, o« any otliera that may be obson'cd to 
have all their feet formed like hands, only that their fore-feet 
w^nt the tliumbk The vantrcvaii altogctlier resembles a mon¬ 
key : on the fore-feet it had <¥nly four long fingers, but no 
thumb. It is a beautiful animal, very brisk ana nimble in 
motion, and is loving; it has a very lung tail, by which it 
suspends its body astthe oiiossum does. 

1 he squirrel kind has on the fore feet four long'fingers,on the 
liind-feet five, and one like a thumb. It uses its fore-feet like 
hands in holding up its food do its mouth, and lives on trees, as 
monkeys do. But the affinity between the monkeyand squirrel 
kinds appears better by some monkeys I have seen, which 
on the belly have a large thick fur, and a thick brushy tail 
like the {squirrel; whereas usually tlie ape and monkey are 
thinner of hair on the belly, and tint en their tail is shorter. 
This sort of monkey I call therefore the squirrel-monkey, or 
-aem i S tti p ithccus. Ihit its* face more resembled a man’s or an 
ape’s, as likewise its teeth, arid 'in these respects it differs 
much from the sqpirGul kind. 

Nearer to the squirrel comes the mouse kind, which in the 
shape of its head, the long teeth before, and the large and 
prominent eyes, it more reseml)Ies j and it uses its fore-feet 
as hands in feeding iti-elf, where it has four fingers w'ithout a 
thumb, but on its hitfdor feet,it has five, of which the inner¬ 
most and outermost are placed'at a distance from the range 
of the three middle fingers, like two thumbs, as may be 
#«[2]&er^d in some of the ii/ard kind. 

We con;« next to those animals that have only two feet 
formed like hands, and those are cither the fore-fc*ct or the 
hinder. Those whose fore-feet only are formed like hands 
have either a thumb there, as the inantegar, &c. or have only 
four fingers without a thumb, as the cuandii, &c. I'he nmn- 
teg.'ir, when sitting and supporting itself by a stick in one 
hand, erect, and hohliiig a cup in the otluT, %voiild drink 
out of it, and not lap: its food was chiefly fruits. 

Among those animals whose fore-feet arc like hands, and 
have po thumb, I reckon the porcupine kind : as the cuandu 
oi Brasil, a sort of porcupine described by Margrave and Jo. 
Nieuho#; (Voyages, p. 18.) wdiicli on the fore-feet has only 
fimr fingepfc on the hinder, five. Therefore, os Margrave ob- 
serveSk top want of a thumb, it is but slow in climbing trees; 
but tp^Jiiettcr lo help itself it twists‘Its tail about a bough to 
savotitself from^nlliug. And nmeh alike, if not the same, is 
th«'i|at|uatzin spinosum of Hernandez. Also the common 
pgP^inc. befbve has four fingers, behind five. So the tamandua 
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«»f Brasil, or ant-bear, before has only'four fingers, where the 
want of length in the lingers Is supplied by that of the nails, 
and behind it has five toes. But I must confess there nuist 
be some allowance mode for ranging this anomalous animal, 
as Mr. “Ray calls it, here; but because he climbs trees, and 
in doing this makes us^ of his tail, as some others here men¬ 
tioned do, I was willing to include hiniwrith the rest. And 
we may likewise bring m here the ai, the ignavus, or sloth, 
because it climbs and lives on trees, and has a head not unlike 
an ape’s; and, ns Margrave assures us, two teats on the 
breast, hut on each foot only three claws, with very long 
nails,' like the tamandua, and its feet being very narrow and 
tlnw defecti\e in toes, it is very slow in motion. Amo'^g the 
animals whoso hinder feet only are like hands* is to be 
reckoned t|;e carigueya on opossum, , 

Concerning Ilanoich C/if/s, mu! th^ Fossil Shells found thetb. 

Jig Mr. SAMi*r.L Dai c. 

Harwich, clilF is a sort of proniftniory, whiefh divides 
Onvel haven from the acstuariura contained betwten that and 
Walton Nnse: it is situated near a quarter of a mile distant 
to the south of the town, and contains many acres of land: 
its greatest height, from tlic strand or beach to the top, is 40 
or 50 feet. At the bottom pf this cTitV is-a stratum of clajs 
which is succeeded by another of stone, each about a foot 
thick; in this stratum of stone arc imbediltd di\ers shills 
(though but thinly) as well of the turbinate as hival:ue kind?* 
and also pieces of wood and sticks. Over thifl are di\crs 
strata of bluish clay, about the height of 20 feet: this clay 
has pyrites or copperas stones sticking in it, but I could ob¬ 
serve no shells. Above this arc likewise divers strata, which 
reach to nothin about two feet of the surface; some of whit’k 
are only of fine sand, others small stones ftnd gravel, mixed 
with fragments of shells, and in others small pebbles are 
mixed; and it is in some of these last-mentioned •strata, that 
the fossil bivalve and turbinate shells nfe imbedded, which lie 
promiscuously together: the strata with the shells obseiyre. 
no order in their lying, being sometimes higher and some¬ 
times lower in the cliff; and sometimes two or three one 
above another, with other strata of sand, fragments, and 
gravel between. ^ ^ 

How those shells or marine bodies came to be depiosited 
here, is a subject which has employed the licads ahd pens of 
several learned and ingenious men. I shallj|Ju‘rcfore only 
moke s^me remarks on the positive assertnn of a recent 
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author^ concerning the i^ibcddingof these fbssil shelli^ fn this 
cliif! and the alteration of the raonncl, vik. « Tliat tliis bed 
of.shella, which covers the ciiiF, was Carried tltithcr at tlie 
nuiking of the harbour or clearing of h. For the harbour or 
channel there is artihcial, and of no old date, the current 
having been formerly on the other aide of Languard Foi t, 
which then stood in Essex.” Against the first part of which, 
although many reasons might be given to prove the contrary, 
I shall only observe, that as our author begs the question, 
How else could the shells lie at the Uqi of this clilTr I shall 
also ask him, Why the same strata of sand, and fragments of 
shells, witli the same fossils imbedded, are to be found at 
Walton Ness on the other side of the acstuarium, whiclt is 
five or sik miles broad from Harwich, as also at Bawdfey 
cliff in Suffolk, which is eight or nine miles distant, and in 
other clifis on that shore, where I have met with them? 

~A second question mrfy here be xtsked. How it comes to 
pass, that none of those buccina iKtcrostropha (whose exuviae 
are in sueh plenty, in p>l the cliffs hereabouts) are not now to 
be found in this channel, nor the adjacent seas? For 1 cannot 
think the clearing this harbour could have destroyed all that 
species of shelhfish, of which there was then such plenty; and 
tlicrcfore some other origin must be allowed them than what 
this author has assigned. 

I have already noticed, that the fossil shells arc imbedded 
in a loose stratum of sand, gravel, Ac. which may serve to 
•’swoiistrate, that their matrix is not a clay-bed on the top of 
the dill'; as also, that they could not be scattered there by 
crows, gulls, and other sea-fowl, as well as that some of tliem 
are likewise bedded in stone at*tlic bottom of the cliff; and 
although some few of them may be met with on the top of 
the cliff, yet it is only where the earth has been broken by 
the di^ng of ditches, Ac. 


An Account of Cochineal. lit/ Mr. A\tuo\v Leu- 

WBsaoEKt F. R. S. 

^HERE is a certain plant called the prickle pear, or Indian 
fig;‘*'the leaves of which are round and thick, and sharp 
pointed i ^t upon the leaves or twigs of the said plant are 
smaiy^^ fft protuberances, from whence are produce^ by 
- the Vw of the sun, little worms; these worms in process • 
of t{Siei)ecome'‘flie8, in likeness to cow-ladies or lady-bitds, 
as s^e call them, which, when Uiey are arrived to their full 
growth, are tallbn in this manner: to windward of tUft plant. 
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on wti^oh^ these aoiinals arc fuund, ^ey kindly a fiige hf.any, 
combustible matter, having* first spread cloths under and 
round about tlie said plaut, with the smoke of which they are 
presently suffocated; then sliaking tlie tree, they rcceiVe 
them upon those clotlis in great numbers, and with veiy little 
trouble; after which they spread them abroad in a like cloth ■ 
on a sandy place, or a stone floor, where.they are exposed to 
the heat of the sun till they are dried, that is, till their small 
bodies are shrivelled up together, and rubbed between the 
hands till their wings, legs, &c. fa)l off, which are garbled out» 
and tlien the remaining trunks of the animals are put into 
shallow copper boxes, till they become quite dry. The afore¬ 
said plaut has no flowers or blossoms ou it, and its fruit is of 
a fleshy substance and red, and when ripe, by handling it, 
the fingers will look if tjicy were stained with mulberries. 
Some say, that the cochineal worms feed on tlie blossoms and 
fruit of Uiis plant, which causes their bodies to be of that red 
colour. And that if you take the seed of the plant or the 
dead worms, and dry tliem after ^e above-mentioned 
manner, that cochineal is not so good as wtien those animals 
have got wings, and are then smothered. 

Now for further satisfaction, 1 took several particles of this 
same cochineal, both of tlie largest and smallest, and having 
dissected them, 1 found tliat they had all,eggs in their bellies, 
excepting only one that wail‘exceedingly small. Having 
opened some of the largest tnmks, and sejiarated the eggs, 
which 1 took out of their bodies, and counted them, 1 judged f,. 
that tliere were above 2(X); and having observed seftTral of 
them with my microscope, 1 could perceive not only a Titem- 
hrane or shell on most of them, but also an aniinalculum of 
an oval shape included in the said shell, and almost os large 
as the shell that contained it, which seemed at first very sur¬ 
prising, and almost incredible in so small a species of fly ft 
t!ie cochineal, till by a very nice and long enquiry I was fully 
satisfied, that it was really an animalculum that lay within it. 

I pursued this operation with so good success, that 1 not only 
separated ^jie egg-shell from the animalculum, but in some of 
them 1 could perceive their legs also orderly folde*d tip* 
against their body, and could separate them from it, espe¬ 
cially in such 08 were full grown; nay, in some 1 even disco¬ 
vered tlie several joints of the legs, and tlius in the si)^ of 
two days 1 saw the legs tof 100 auimalcula, many of wpich iu 
niy handling were broken off, and lay by tliemsefveS, 

On viewing some of these cmbiyos, after having divested 
them of the membrane or shell in which theyi^w'erc shut U^v 
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I obsem*4l on their hend a kind of a tool or Tn^trumunt, 
about a'' fifth part as I&ng as th,e whole body of the aniinal> 
culum, and at the cxtiemity a very slender point, sonietliing 
like that instrument which those aninialcuia have that are 
found on currant bushes, Ac. and by which they get their 
food; and when they have so dono, they clap it to their 
breasts till they have occasion for it again. FVrnn whence I 
infer that the cochineal flies also acquire tlieir food after the 
same manner, viz. that they have no tcedi to gnaw the leaves 
of tile plant, os silk worms^ do, but that they only insinuate 
their said instrument into tlie leaves, and after that manner 
get their nourishment. * And this notion seems to be sup¬ 
ported by what an old Spaniard said, viz. tliat these animalcma 
feed on vie blossoms and fruits of the plant, and that by those 
means they became red. From hence we may conclude, 
that the inscctsr do not hurt the leaves, fruits, iior eveif the 
blossoms of trees, as far <18 we can discover; which may also 
the better satisfy us, that the cochineal flies, witli the abovo- 
niention^d instrument, by boring into the leaves, acquire 
both their food add increase. 

The cochineal flies in all appearance dwell on the back or 
underside of the leaves, which defend them from the great 
. heat of the sun in those climates; and as die smoke cannot 
destroy all those flie;^ the few that remain must multipty 
very much in a shtirt time. I had got about a spoonful of 
powder or dust together with some sands, out of the cochi- 
^,neal box, and found that what appeared to be nothing but 
‘ clust, i^undance of very small cochineal flies, and some 
of them so minute, as if they had been just hatched, and 
some of them gradually lai^ than others; there were 
also odier small particles, which 1 judged to be the ex¬ 
crements of the animalcula; 1 saw also abundance of legs 
with three joints, and some ^so that had but two joints, and 
a few one joint only; among these legs, some had claws on, 
which were either white, or dark coloured, or of a light red« 

r Concerning Animalcula on Hke Sioote JOutA-tneA Hy M- 

Lbowsuuokk, F. R. 

In Octi^bfir^ 170% I caused the dirt of the gutters, whhn 
‘ miite , 417 * to gathered together, and taking a sntaU'^utin- 
tityjMl(^{mt it into a paper on my^desk; since which time, 

takbn a little of it, and poured on it boiled wafer, 
al||t stood till it was cold, that I might obviate any ob- 
ijfaliiiii that should bo made, as if there were living creatutbs 
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in that water. Theae animakula* when the water runa off or 
dries Bwajf oontrect their bodies intd a globular or ova! ^ure. 
After the said dry substance had lain near 21 months in the 
paper, I put into a glass tube, of an inch diameter, the re* 
maindm’ of wliat I had by me, and poured on it boiled rain 
water, when it was idinQst cold; and tlien immediately vieiUift 
the smallest parts of it, particularly that which subsided 
leisurely to the bottom, and observed a g^eat many round par¬ 
ticles, most of which were reddish, and were certainly animal- 
cula; some hours after I discovered a few that had opened or 
unfolded their bodies, swimming through the water, and a 
great many others that liad not unfolimd themselves were 
sunk to the bottom. Next day 1 saw three particular animal- 
cula swimming tlwough the water, die smallest of which was 
100 times sromler than the above-said animalcola. 

So that it is surprbing that tliese small insects can lie 21 
months dry, and yet live; and as soon as ever they are put 
into water begin to swim, qr fasten the hinder parts of their 
bodies to the glass, and tlien protrude their wheels, just as if 
thw had never wanted water. * 

In the month of September, 1 put a great many of the last- 
mentioned animalcula into a wide glass tube, which presently 
placed themselves on the sides of the glass; whereupon, 
pouring off the water, I tlien observed that several animalcula, 
to the number of IS or 19, layby eac^ bthcr in the space of 
a coarse sand; all which, when tliere remained no more 
water, closed themselves up in a globular figure. Some of 
tlie b^ies of theHRimimalciw were so strongly dried***^ tha^ 
one could see the wrinkles in them, and mey were of a 
reddish colour; a few othertwere so transparent^ as if they* 
had been little glass balls, that if you held them up between 
your eye and the light, you might move your fingers behind 
tliem, and see the motion through their bl^es. • 

After tliese animalcule had lam thus dried up a day or two, 
in an oval or globular form, X poured some water into the 
glass tube, whereupon they presently ^sunk* to the bottom; 
and after the space of about hair an hour they began to open 
and extend their bodies, and gettii^ dear of ttm glass, tto* 
swim about the water, exfxpting only two of ^ laig^t, that 
staid hmm on the sides of the glass, befina tfis^ stretched 
out tlieir bodies and swam awa^ . <• / v 

. had poured the watesr^^ them, m otdiar to see 

howi they brou^t their bodies into that ^orbicular form; 
viewing two of the hugest of them, I ebserired. duU they 
stretch^ out their bodies in the tpteq of a SStinut^ <severm 
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times, to an extraordinary length, and thrice opened the 
hinder part of their bddie«, and discharged some excre¬ 
ments, which, in the little water that lemained about thcn)„ 
wcf e dissolved into small pellet^ before they assumed their 
round figure. 

tlie month of October, before ^the dirt of the leaden 
gutter was quite dried up, I took a handful of it, and laid it on 
a glazen earthen dish' in order to preserve it. Thisvfoul stuffi 
when dry, is as hard as clay, so that the mites cannot come at 
the aniinalcula that are thus doubly shut up. Upwards of ?l 
months atler I took some of *11118 dry stuff, and infused it both 
in cold n ater that had been boiled, and in rain-w ater nen ly 
fallen ; whereupon the animalcula began to show themselves, 
and that in great numbers; and soon utter there appeared two 
.‘•ui ts of much smaller animalcula. 

. O/ the liain at Tovmelei/,Jn Lancashire, Upminstrr. in Essex, 
LnU, and Paris,^ By the Biv- W. Beiiua m, F.ltS, 

A r Lisle one yean^ with another, the depth of the rain 
amounts to 22 inches 3 lines, Paris measure, or 23 inches 
3 lines, which makes about 23^ inches English or 24>1. At 
Paris, one year with another, it amounts to 20 inches 
lines, Paris measure, which is near 22 inches English. But 
at Towneley, in lAinc/islure, one year with another, according 
to Mr. Towneley’s computation 'formerly, the rains amount to 
above 41 inches depth. And by taking eight other years, in 
juchlch the rain was observed both at Townefey and Ujinunster 
(viz. frditr 1696 to 1704), I find that all tbe eight years’ rain 
at Towneley amounts to above 1700 lines Troy, at Uprninster 
323 lines only. Wliich said sums being divided by 3, give 
212^ lines one year with another, at 'I'cHmeley, and near 103 
Hues at Uprninster. Each of which sums being doubled, and 
making a decimal fraction of the last figure, gives nearly the 
number of inches, which all the rain would have risen to, if 
the earth had sta^^ated, viz. 42^ inches at Towmeley, and 
about 20i inches at Uprninster. Wherefore the rain at Up- 
siiustcr is less than at Paris, at Paris less tlian at Lisle, and 
*at%very one of the places much less than at Towneley. 


4 a Exp«r 0 i^mat(e atja Meeting of die Royal Society, on the 

Sound in rarffiid Jjar, By Mr, J^tt, 

A^sll being included under a receiver, which being 
shaken to make the clapper strike, it was very observable 
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that the fnterpoaltidn Of the gloFs Jlietwecn the bell and the 
car, waa a great obstruction to Its sound, vet it was audible 
at some good distance fl’Om it: but gradually withdrawing 
the air, and making several stops to shake the bell at dlifer&nt 
degrees of rarefaction, the diminution of the sound at eve^ 
stop was very distinguishable. Till at last, when the receiver 
was w'ell exhausted of air, the remains pf sound was then so 
little, that the best ears could but just distinguish it: it ap¬ 
pearing to them like a small shrill sound at a great distance. 
Onitunering the air gradually to,re-enter, it was easy to per¬ 
ceive the increase of sound at the dilFerent times the bell was 
made to ring: the recipient being kgain replete with air, the 
sound then seemed something more clear and audible than 
at its first inclusion. > 

Eocperimmt on the Descent of Malt Dust in the evacuated 
Receiver. By Mr.^n. Uauksbeb. 

I TOOK some malt dust, and havigg dried it well, put a 
quantity of it into a fine muslin bag, where being loosely m- 
closed, it would upon shaking discover Itself plentifully in tlie 
open air, undulating and fioating a considerable time before 
it would descend; but being included within a receiver, firou) 
which the air was well exhausted, and Jthen shaken, the du^t 
descended like a ponderous* body, precipitating in straigl'.t 
lines from tlie top to the bottom of a tall receiver. 


The Doctrine of Cond^mtions and AUemations. By Mnjot 

Ed WAH^l'HaRifYcaoFT. 

To give an instance of the prodigious variety that tlicre is 
in music, I have calculated the number of tunes in comnym 
time, consisting of eight bars each, which may be jplayed on 
an instrument of one octave (Ampass only, and it is this; 
viz. 27584.270157.013.570.368586.999728.299176; whereas 
the changes on twenty-lbur bells ‘are not more than 

620448.401733.239439.360(X)0, which is but the 
part of the number of tunes; and yet Dr. Wallis, in his 
algebra, demonstrates, that the changes on bells could not bo 
despatched in 31557.600000 000000 years. If, then, the 
mstruttient were of as*many octaves’ compass as any instru¬ 
ment now in use, how prodi^ously must thc.,number of tunes 
be increased; the calculation of which (though much more in¬ 
tricate and operose) would be equally attainableby our tlieorem. 
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Of AnciafU Manuscrijks. Sjf Mr. Hvuvbey Waslsy* 

Tub librarH or book-writers were, firom the time of the Ro¬ 
mans, a particuiar compan}^ of*men, and their business a 
trade: but though bo^-writing was dieir profession, yet they 
aitbrwards had but a third pert of the business. Learning, 
after die erection of monasteries, was diiefly in the hands m 
the clergy; and they were ibr Ae most part n^;u]ars, and 
lived in monasteries: among these were always many indus¬ 
trious men, who wrote contir^ially new copies of old IwoloMbr 
their oivn use or for the monastery, or for boUi; which seetais 
to have swallowed up above half the business. Then, if an ex¬ 
traordinary book was to be written, for the standing and more 
particular use of the church or monasteiy, the wtiquarius must 
be sent for, to write it in large character^ aiW the old man 
ner, and such a copy they knew woula last ibr many ages, 

■ without renovation. Between these two sorts of people, (he 
writing-monks and anti^uarii, then poor librarii, or common 
scriptores,, who had families to mamtain, could hardly eai)i 
their bread. Tliis put mem upon a quicker way of despatch, 
that so they nyght undersell each other: and in order to this 
despatch, tliey would employ several persons at one time, iu 
writing the same book, each person, except him who wrote 
the first skin, beginning.where his fellow'was to leave off: or 
else they Would form the letters smaller and leaner, and make 
um of more jugations and abbreviations than usually others 
And this is the only account tiiat X can |pve for that 
vatiety or-h^ds which in former ages, being learned o^ or 
borrowed from the Romans, was commonly used, and in 
fiishion at the same time, and in the safiH country, throughout 
these western parts of Europe, and for their growing less and 
less for one age after anotlier. 

There was another sort of book-writers still in us^ namely, 
the notariiy whose business ^was to take trials and pleadings 
at courts of judicature; to write as amanuenses firom the 
mouth of an author, pnd to take homilies and scimons at 
church, from the mouth of the preacher. These notoii made 
ttse^of hotae or marks instead of letters; but when, in process 
of timp, letters Were usually written small and ^idi, and ab¬ 
breviations grew common, the notarii were turned off, unless 
tlie^ would write books m long-hand, as other librarii did,,and 
their notse grew out of use; and most of their performances 
in noteiuOe^taeriushave been since destroyed. 

S up pe se, then, that a man had one Latm book of each of the' 
four fMTtisMdiove mentioned laid befmre him, written all at a 
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time, and without any date or note of the age; would not he 
be ready to say the first three were "Df difie^nt 
a^? As that in capitda was oldbr than ^t in ^e 
roiddUng band; and this again older than that in tl>e runnibg 
and smaller hand ? and that such a book written in the note 
beii^ all full of marks, was not Latiny but of some other on* 
known language ? But to come down Ijiter; suppose that a 
person ^diould have some more recent books or chatters hud 
before him in the pipe, text, exchequer, chancery, court, and 
common hands, all written at the^sime time, would he not be 
to say, that we seemed to hun to be older than raothm', 
and tliat they were the hands of sevbrai nations ? 


Experiments on the Atttitiom of Bodies in Vocm, By Mr, Fr, 

HsUKSBEBt F,R,S. 

a 

Showiny the Necessity of tfm Air's Presence, in the Produc¬ 
tion (f Fire, on the AttntioH of FltnU and Stcd. —Haying pro* 
vided a steel ring, about four inches di£net&r, and one eighth 
of an inch diick, which (between two pieces of wood of a 
less diameter) I fixed on a spindle with the nuts; its edge 
verging about half an inch beyond the extremity of the wood 
tliat held it; to a plate of brass, 1 ^xed a pieco of flint, 
an edge of which stood exposed to the Steel, while the brass 
plate by its spring held the flint pretty strongly to it, notwith* 
standing some might be worn or chipped off b^ the rapidity, 
of the motion. In this manner it was covered with>4eeeiver, ** 
and a brass plate and box* But before any air was ex* 
hausted, the great wheel was moved, whidi gave motimi 
to the small one, and consequently to the included steel, 
uhich exhibited sparks of fire in a very plentiiiil manner* 
After some air had beta witiidrawi^ the great wheel was 
turned, as before, but the numbelN'of 8|)arlm then produced 
<iid not only seem to be lessened, but a saisible decay of tbdir 
lustre and vigour was manifest. And ^ery stop that 
was mode, to repeat the experiment at greater rarefoctiws, 
the sparks produced still diminished in their quantity and* 
light; tiU at last, when the receiver was well exhausted of' 
air, then, although a more violent motion waa g^ven to the 
steel thim before, yet not the least spark append, ta be 
struck from it: but a small continued light was visible on toe 
edge of toe flint, that was* robbed by the steel, Qa<admiUing» 
n little wr, some s^ks, oil the motion guren, were’dlsoovwea 
of a dull gloomy hue; but on letting in n Uttle more.air, I 
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know not by what accident, the whole quantity insinuated, and i 
then on repeating Uie wheel’s motion, the sparks appeared 
as numerous and as viv id as the hrbt. 


Ait Account of an fextraordinari/ sieepij Person. Bjf Dr, 

fF xi.UA V Olivlr, F. R. S. 4 


Samuel Chiltov, of Tinsbury, near Bath, a labourer, 
about 2.5 3 ’cars of age, of a robust habit of bod), not Iht, but 
deshy, having dark brown liair, happened, on the 13th of 
May, without any visible cause, to^fall into a very pro¬ 
found sleep, out of which no means employed could rouse him, 
till after a month’s time ; when he rose of himself, put on his 
clothes, and went about his business bf husbandry as usual; 
he then slept, ate and drank as before, but spake not one word 
till about a month after. All thq time he slept, victuals stood 
by him: his mother fearing he would be starved, in tliat 
sullen humour, a& shS thought it, put bread and cheese and 
small beer before him, which was spent every day, and, it 
nas supposed by him, tliough no one ever saw him eat or 
drink all that time. 


From thia time he remained free of any drowsiness or 
sleepiness till about'tlie 9th oA April, 1696, when he fell into 
his sleeping fit again, just as he did before. After some days 
his friendi, were presailed on to try what effect medicines 
■^niight.-iui^on him; and accordingly, one Mr. Gibs, on apo¬ 
thecary, bled, blistci ed, cupped, and scarified him, and used 
all the external irritating medicines he could think on; but 
all to no purpose; and after the first fortnight, he was never 
obi,e’ ved to opeq his eyes. Victuals stood by him as before, 
wdn'ch he ate of now and tlien, but nobody ever saw him cut 
or evacuate, though he did both very regularly, as he had 
occasion; and sometimes they have found him fa;jt asleep 
with the pot in his ^hand in bed, and sometimes with his 
mouth full of meat. In this manner he lay about 10 weekf, 
»usd then he could eat nothing at all; for lus jaws seemed to 
be set, and his teeth clenched so close, that witli all the art 


tliey dsed with instruments, they could not open his mouth, 
to put any thin^ into it to support him. At l^t, observing a 
hole made in his teeth, by holding Ids pipe in his mouth, as 
most great smokers usually have, they now and then poured 
—me wine into his throat through a quill: and this was all he 

jmji foujf . and of this, not above three 
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p&itg 'oF two qaattif Ume of Whicl^ was apUt ; he had 
made water b|it 0n6e, and never had a stool all that time. 

August tfe>7th, which is 17 weeks frotrf the 9th of 
April, when he began to sleep, he awaked, put on his clotifes, 
and walked about the room, not knowing he had slept above 
a night, nor could he be persuaded he had lain so long, till 
^oiog out into the fields he found every^body busy in gettine 
m thek harvest, and he remembered very well, when he f^ 
asleep they were sowing barley and oats, which he then saw 
ripe and fit to be cut down. , 

. There was one thing observable, tliat though his flesh was 
somewhat wasted with so lor^ lying in beC and fasting for 
above six weeks, yet a worthy gentleman, his neighbour, as¬ 
sured me, when he saw him, which was (he first day of his 
coming abroad, he locked Jbnsker than ever he saw him in his 
life before; and asking him whether the bdd had not made 
him sore, he assured him tliat he neither found that nor any 
other inconveniency at all;'and that he had not the least re¬ 
membrance of any thing that passed^or was done to him* all 
that time. So he fell again to his husbandry, as usual, aiid 
remained well from that time till August the 17th, anno 
1(>97, when in the morning he complained of a shivering and 
coldness in his back, vomited once or twice, and the same 
day fell into his sleeping ht t^in. , ^ 

Being then at Bath, and hearing of it, I took horse 6tt the 

23d, to inform myself of a matter of fact I thought so 

strange. I found him asleep, with a cup of beer and a piece 

of bread and cheese on a stool by his l^d, with*iHsh( reach 

I to6k him by the hand, felt his pulse, which was at that time 

very regular; I put my hand on his breast, and found his 

heart beat very regular too, and his breathing wus easy and 

free; and all the fault I found was, that I thought his pulse 

beat a little too strong., He was in a breathing sweat, And 

had an agreeable warmth all over his bodyi» 1 foen put my 

mouth to his ear, and as loud as I coula called him by his 

Aame severid times, pulled him by the shoulders, pindira his 

mose, stopped his mouth and nose together, as long as I^durst, 

for foar or choking him; but all to no purpose, for.in fill 2hii$ 

time he gave me not the least sign of his being seusibte. I 

lifted up his Cye-lids, and found his eye-balls drawn tip ASdor 

his dyC-brows, and fixed without any motion at all. 

baffled' in all these trials, T was resolved td see What dHaci 

spirit df sal ammoniac would have, which I had brougtit with 

me, to discover the cheat;*if it had been onet so I held my 

pliial 'under one' nostril a ‘considerable tim^ whidi being 
• ^ 
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drawn from quick-litnc, jvas a very piercing spirit^ ahd 8P 
strong I could not bear it under my own nose a moment without 
making my eyes water; but he felt it not^atall. I then 
thrfiw it, at several times, up the same nostril; whic!; made his 
nose run arid gleet, and his ^e-lids shiver and tremble a vefy 
little; which was all the efmet I found, though 1 poured up 
into one nostril aboufL a half-ounce bottle of this fiery spirit, 
which was as strong almost as fire itself Finding' no success 
with this neither, 1 crammed that nostril with powder of 
white hellebore, which I had ly me, in order to make my 
farther trials, and I can hardly tnink any impostor could ever, 
be insensible of what I diet I remained sometime afterwards 
m the room, to see what effect all together might have upon 
him; but he never gave any sign tlmt he felt what I nad 
done, nor discovered any manner of uveasincss, by moving 
or stirring any one part of his body, that I could observe. 
Havmg made these experiments, I left him, being pretty well 
satisfied he was really asleep, and no sullen counterfeit, as 
some people suppupea.c 

On my return to Bath, and relating what I had observed, 
many gentlemen went out to see him, as I liad done, to 
satisfy their curiosity, wlio found him in the same condition I 
liad left him the day before; only his nose was infiaraed and 
swelled verymuch, tqid his lips aiid the inside of his right 
nostril blistered and scabby, with ray spirit and hellebore, 
which I had plentifully dosed him w ith the day before; his 
ppotluT upon this for some time after w’ould suffer nobody to 
come iiJaKSjim, for fear of more experiments on her son. 
About tea days after 1 had been wdth him, Mr. Woolnier, an 
experienced apothecary at Bath, called at the liouse, being 
near Tindniry, went up into tlio room, finding his pulse pretty 
high, as I had done, took out his lancet, let him blood about 
H‘buncos ill the arm, tied his arm up again, nobody being in 
the house, and 1^1 him as he found liira; and he assured lAe 
he never made tlte least motion in Uie world when he pricked 
him, nor all the while hit arm was bleeding. 

Several other experiments were made by those that went 
tb 8ec "him every day from Bath, but all to no puipose. I 
hiip myseli again the latter end of Septembov^ and found 
him just iu the same posture, lying in his bed, but removed 
from th^^l^Qiise where he was before, about a furlong or more; 
and tffev told fne, when they remoVed him, by accident, 

dou^i stairs, which were somewhat narrow^ they 
ms head against a stone, and gave him a severe ,tnocK, 

“ broke lus head, but he n<;ver moved anv more at it 

^ * f 
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r^an a dead man would. I found now his pulse was not 
quite so strong, nor had he any sweats, as when I saw him 
before. I tried him again the second time, by stopping his 
nose and mouth, but to no purpose; and a gentleman then with 
‘me ran a large pin into his arm to die very bone, but be'gave 
no manner of token of'his being sensible of any tiling we did 
to him. In all this time they assured me nobody had seen 
him either eat or drink, though they endeavoured it all they 
could; but it always stood by him, and tliey observed, some¬ 
times once a day, sometimes oAce in two ^ys, all was gone. 
In this manner he lay till the 19th of November, when his 
mother hearing him make a noise, ran immediately up to him, 
'and found him eating ; she asked him how he di(\? He said. 
Very well, thank God: she asked him again, which he liked 
best, bread and butter, or bread and cheese ? He answered. 
Bread and cheese: upon this, the jpoor woman oveijoyed left 
him to acquaint his brother with it, and they came straight up 
into the chamber to him, but found him as ^t asleep again os 
ever, and all the art they had could n9t woke him. * Frotn this 
time to the end of January, or the beginning of February, he 
slept not so profoundly ns before, for when they called by 
his name, he seemed to hear them, and to be somewhat sen¬ 
sible, though he could not make them any answer. His eyes 
were not now shut so closo, and tuf had fre^bently great 
tremblings of his eye-lids; on which they expectea every 
day he would wake; which however happened not till about 
the time just now mentioned ; and then he wal^d perfectly 
well, not remembering any thing that happened ml this while. 
It was observed he was very little altered in his flesh, only 
complained the cold pinched him more than usually, and 
so presently fell to husbandry, as at other times. 


Account of River and other Shells, loith various Veg^xMs 
jBodies, found under Ground.' By the, Rev. Mr. Moxroy, 
A. M. and F. R. S. 

On digging a moorish pasture in Mears-Ashby fieldL ki 
Northamptonshire, we found a vast number of snail-shells fit 
various kiffis. Ac about a foot deep they lay very thidc: 
and digging downwards, the number rather increasea till we 
came to the depth of about three feet. It was troublesome 
to sink deeper on purpose; .but we made trids. for a coii- 
siderabie extent of ground, viz. about 250 met in length, and 
ItiO in breadUi. Besides, the seme shells were thrown up in 
several places by the moles. What we principally observed 
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in thU'search was, 1. A'atoist nioorUh black earth, in some i 

pliices a foot and a half, in others somevrhat above tivo feet 

in thickness. The lower half of it is blacker and denser than 

the upper, is of a bituminous nature, and has all the characr 

ters df peat-earth. Besides shells, we found stalks and' leaves 

of grass, and also of many other vegetables reposited, gs 

usual, in like bituminous moors. 2. White earth; so at lirs^ 

we cdled it: but on closer inspection, it appeared to be little 

more than hay half wasted. So deep as we sunk into it, we 

found it every where copious^ interspersed with shells. 


An Afrmint of tiie Death and Dissection of John Dayhsy of 

Northampton^ reputed to hate been ISO Years old. Stf 

Dr. Jamss Kmll. . 

John Bayles, the old button-maker of Northampton, is 
commonly reputed to have been 130 years of age wnen he 
died. There is no register so old in the parish where he was 
christened 1 but die oldest people, of which some are 100^ 
others 90, and others above 80 years, remember him to have 
been old when they were young. Their accounts, indeed, 
differ much from each other, but all agree that he was at 
' least 120 ycKS. He himself always affirmed that he was at 
Tilbury campC and toM' several ^particulars about it; apd if 
we allow him to have been but 12 years old then, he must 
have been 130 when he died, which nos the 4th of April 
Pl06; ha ying lived in three centuries, and in seven reigns. 

He usedconstantly to walk to the neighbouring markets 
with his buttons within these 12 years; but of late he lias 
been decrepid, and carried abroad. There was nothing par¬ 
ticular in his diet, but he ate any thing he could ^et. His 
body was extremely emaciated, and his flesh feeling harch, 
the shape of all the external muscles was plainly to be seen 
through the skin. t 

A due conformation of all the vital parts is most certainly 
necessary to bring a iflan to a full old age; but above all 
the ;est, there are two which to me seem to have had the 
greatest share in procuring a longevity to ol^Parr and 
Bayle8,*by rejgrding the ill effects just now menimoed: the 
first is the bettN;, which in both was strong and fibrous; fpy 
that be^ ^ alone to labour the circijlation of a large quan¬ 
tity of JiraBuid blqod, a great force is absolutely requisite to 
propeljl^jwrou^ unactive vessels, to the extremities of, tht^ 
Dody Jn back again: no doubt this is more easily dpne in 
men.^'a low stature (as old Bayles was) which 1 3 m,.apt to 
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tliink is a qualification to old age. The second was the 
lar^^eness of tHeir dhests, Stid goodness of theit' lungs, hy 
winch the air had its fitll elfi>rt on every particle of the blood, 
in rendering it florid, an4 attenuating it so that it might 
easily move throu^ the contracted channels of an old body. 
P'ew have the happiness of such a heart and lungs, yet most 
men wish to live long; nor was it easy for physicians to give 
rules for preventing the ill consequences of extreme old a^e, 
while the effects of a long circulation of the blood were un* 
known; of which we can certain only by dissections of old 
pcTbons, and these are not numerous enough to ground any 
thing certain upon : but if future observations shall confirm 
the remarks that have been now made, no doubt the indica¬ 
tion will be to preserve such a softness in all the,fibres, that 
they may easily yield to tlie pressure of the blood, and by 
their elasticity restore 'themselves to their former statu, 
tlicrcby giving a new impetus to the blood. 

ExperimetUsand Obtervatianson AeiHotimof Souhd, Sfc. By 
toe Bev, Mr, Baruau, Rector of Upmimter^ and F,R, S» 

To determine the velocity of sound, 1 caused guns'to be 
fired from towers, and otlier eminences, at the distance of 
one, two, tliree, to eight miles: tlye guns that served this 
piirpox^ best were those at« lllackhuafli, called sakers, whose 
na*>lics 1 could see from the turret of LTpininster church, and 
hear the report almost in all weathers, and even in tlie day¬ 
time I could with the telescope observe the flasl> 

Tlie following experiment was made at that place; viz. two 
guns, called sakers, were planted near each other, with the 
muzzle of one turned ton ards me, and that of the other from 
me, and on February the l.lth, 1705, tliey were fiicd every 
half hour, from six o’clock in the evening tiU midnight, a 
gentle wind blowing directly against tlie sound; the time 
between- the flash of each explosion (which 1 could observe 
with the naked eye) and the report was always about 120 or 
122 half seconds; for the report was double; the first, which 
was weaker, reached in about 120 half seconds, and the oilier, 
w'hich wka stronger, in about 122 half seconds; and in the 
salnc manner there was a double report of each expldsion 
during the whole time of*the observation. ' 

To confirm all this,;l went to Foulney-sands, on the Essex 
coast, which fotm h large and regular pla^;i, ofj^eral miles 
in length; there 1 measured six miles, and ^most at the end 
bf mile made cxpcriiheuts, by firing gthtt ) by tFhiuh I 
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found that all my former obscrvtitions were very just and 
true; viz. tliat sound moves a mile in 9 half seconds and 
two miles in 18 and and three miles in 27 half seconds and 

aAd so on. i 

1 caused guns to be fired every half hbur, from six in the 
evening till midnight, and found the report ^ways reach the 
ear, without any remarkable variation, in 120 or 122 half 
seconds of time, though the wind was directly against it; but 
at other times, when the wind was favourable, and blew either 
direct, transversely, or obliquely: on observing the report of the 
same guns reach in 111, 112, IIS, 114, 115, 116, or at most 
in 117 half seconds of tinie, I was at length assured, that 
some real difference caused this variety in the observations. 
And not only do winds with or against the sound accelerate 
or retard its motion, but likewise according to the variou 
degrees of their stt'ength and weakness, is the sound more or 
less promoted or impeded; of which 1 made particular ob* 
servations. • 

The greatest differei^ce I have observed in the motion of 
sound in the, space of about 13 miles, was about 9 or 10 half 
seconds, when a strong wind promotes, and only a gentle wind 
impedes it; but when only a gentle wind, or almost none at 
all, opposes or favours the sound, the difference hardly exceeds 
two or three half secoiuls. 

To discover the quantity of s/^acc that winds pass A>ver in 
any given time, I took some light bodies, such as down, &c. 
and from the several experiments I made with these, when 
t!ie strdftgt^ of the wind w'as different, found that the 
strongest wind scarcely passed over 60 miles in an hour; for 
instance, on August 11. 1705, the violence of the wind was 
such, as almost to beat down a windmill, near the place where 
I made my observations; and estimating by the numeral cha- 
meters, 0, 1, 2, 8, 4, 5, 6, to 10, 15, or more degrees, the 
strength of winds, the strength of this I reckoned at about 12 
or 14 of these degrees: and from repeated experiments I 
found, that that hurricane passed over about 33 feet in a half 
second of time, or 45 miles in an hour; whence 1 conclude, 
tihat'inthe most violent storms, not excepting that in Nov. 
1703, (he wind does not traverse above 50or OOmilesinanhotu*. 

Having thus determined the velocity of rapid winds, we 
may from hence more easily conjecture the velocity of such 
as are less so; and I have found from several experiments, 
tliat some of them move 15 miles, others 13, some more and 
some fewer, in an hour; and that others again have so slow a 
motion, as sip-rccly to pa-is over one mile in an hoiu*: also 
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8om<rare so slow, that a person, walking or riding, may easily, 
outrun them, as is apparent to sense. 

I'rom wliat has been said above, I firmly conclude, thatf 
sound is propagated with this degree of velocity, viz. that in' 
9 half seconas and ^ it moves the space of a mile, or 5280 
English feet; or, which is the same thing, 571 feet in a half 
second of time, or 1112 feet in a whole second. Thus, sound 
moves through the above space, if the ffuic of the atmosphere 
or wind be transverse or across, and is its mean motion ; but 
should tlie wind increase the rapidity of sound, it is possible 
that it may move upwards of WK) feet in a half second of 
time; or, on the conliary, should it retard sound, it may 
move not above .!idO feet in tlie same time. 

< ',rir lilaud raiseil livnr Snut-IHrini, in ihe Archipelago, l^y 
Ur. W. SHER Ann, Consul at ^Smyrna. 

Os the IL’th of Ma 3 ', J,7t)7, an islcpd began to rise up, a 
Miisket-shot distant fiom the island oi'i^ant'Eriui, vyliich con- 
nually increasing from day to (lay in tlu? same manner, and 
troubling the sta, tlicre rose up several rocks, that fixed 
'heinsolves to this island; so that now, June 21., It is about 
half a mile in circumference. 

('onstmnlimple, Jan, t. 1708.— Tljpy write from the island 
of San^rini, in the Archija.*1ago, about 2S leagues north of 
the town of Candia, that there lately sprung up from the 
bottom of the sea an island, formed of stones cast up by fi 
volcano, which has often pro(luccd the same effects, and after 
the same manner. Jn the year 72G, in the time of the Em¬ 
peror I..eo Isauricus, an island was formed on the nortlt side, 
culled the Burnt Island, by matter thrown up and heaped 
together by this volcano. In 1127, in the month of Heceraber, 
this Burnt Island was increa.sed by huge rocks cast up by aub- 
terraneous fires. In 1050, in the month of September, the 
volcano again took fire, and produced tlie same cfle'cM* without 
f rming any island, but only a shelf or,bank lO fathoms under 
water. Lastly, in the month of November last, 1707, the 
volcano made an island, which is already two miles in tirounF* 
fercncc, and still increases by rocks and other new matter 
thrown up. This burning was preceded, as at all other times, 
by violent shaking of the earth, followed by a thick smoke, 
that rose out of the sok in the day-time, and by flames in the 
night, and accompanied with a terrible roaring uodcr ground. 
Tiiere is no instance of die effects of any volcano at land, 
like these in the sea; and yet what renders them the more 
• K 4 
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credible, is, that the island of Sant-Erini itself is ajmost all of 
it composed of burnt rocks and pumice-stones: it produces 
some sorts of grain, but has neither rivers nor spruigs, nof 
any other water but what is saved in cisterns. 


Jlficroscopica/ Observations on the 'tongue and Taste, J3y 
Mr.AnTHO^et Vah LEVwunuoBK, 

Having taken some neats' tongues, and separated some 
thin parts of tlie outer skin, where I conceive is the place 
that admits the juices into the tongue, by which that sens¬ 
ation is produced which we call the taste, I separated those 
aforesaid external particles as well as I could from those that 
lay under, them, and observ cd that the latter, tliat is, the 
intemid, were furnished with a multitude of pouited particles, 
the tops of which were mostly broken oif, and remained 
sticking in the outer skin« and one of those internal particles 
of the tongue, before a microscope, appeared as a transparciu 
body, soinething larger than a thimble, having small internal 
holes or cavities, 'through which a greater quantity of light 
was admitted than by the other parts; and it seemed that 
tlie extreme parts of those cavities had exceedingly small 
orifices in them. On viewing with a microscope tliat space * 
of the tongue which is between tlie protuberances, it was all 
over covered with auundance of exceedingly sm^ rising 
round particles, so close to each other, that you could not 
put in two hairs between them. I stripped off also the 
surface -vd the tongue with a shaip kniie, and repeated the 
same a second time, and then cuscovered an unspeakable 
number of small holes, some of which seemed to be filled, 
others were cut through lengthwise. From this appearance 
1 inferred, that when we press our tongues against the roiif 
of‘bhe mouth, in order to taste any thing, the said long 
particles, the ends of which are exceedingly slender, press 
through th^ uppermost skin, wh||ch at that place is al^ very 
thin, and endued with .small pores or holes, and so receives a 
little juice; from all which proceeds the kind of sensation 
Vhich we call taste. 

I h^d often thought that our taste proceeds alone from the 
tongue, but within tliese few days I am become of another, 
opinioat for when 1 viewed that part of the roof of the 
moutii, opposite to the top of the throat, where the notcheil 
or jagged p’lrts of the tongue ore determined, I judged tliat 
to be the place from whende the head partly discharges 
itsebj and the matter to be cast out, which cutnes into the 
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tnoutk without its |)roceedIng from the lungs; as also that 
there axe a neat many parts in it, which receive the matter 
which we csm the taste 

I took a cow or ox’s head^ and cut out the roof or palcfte, 
close* to the throat, while yet warm ; and pressing it gently, 
I could perceive issue (uyit of several parts of it, small, round, 
protuberant, transparent drops ; and pressing it a little harder, 
there ensued a yellow moisture. I toollc the uppermost skin 
Qf the said part, and viewing it through a microscope, I 
observed, that at most of tlie places from which the said 
liquor proceede<l, there was a round ring or circle, of rather 
a darker colour than the skin or nitembrane tliat lay next it; 
I could also perceive in some of the said places, out of Which 
the liquor came, that there wore small holes or orifiegs, and 
these moist places were not all at equal distance fro(|||each 
otlier. 

I discovered, also, in the said skin or membrane, a vast aum« 
bi r of exceedingly smiill protuberances ; as also in the upper* 
niost thin skin, holes so Very small, that the^ almoi^ escaped 
the view through a microscope. On vicwTng tlie rough SKin' 
that lay under the thin skin, 1 perceived such slender fibres 
01 bristles, of a darkish colour, that passed straight through 
the said skin, corresponding with the small protuberances 
and little holes, discovered in the uppermost skin. From 
this observation I imagined, fllat the last-mentioned holes or 
oiIHces, and the little fibres which I saw in the tliick rouf^ 
part, were those long particles that receive the juices, and 
which also produce that sensation called taste. 

1 also discovered several long slender pointed particles, 
which I conceived to be rooted or planted in the skin with a 
{Kiinted end, and that these caused tlie aforc-men tinned pro¬ 
tuberances. And as these pointed p<irts, which were fixed 
ip the said protuberances, were bpposed to the sight with 
the points uppermost, one could not easily make any observ¬ 
ation of them. 

1 was desirous to search into the. inward parts of tlic 
nostrils of an ox, as well as I was able, with a view to the 
organs of smell; in lining which, I saw that each side'of Elu* 
mouth, which one might call the lips, was furnished with a 
great many pointed parts, that were very thick in the inner 
skin, and being round ran into a very slender point. I like¬ 
wise observed the skitiof several of the said parts, which 
were very strongly united to tlie parts thaf; U^n it; and 
found that one of tliose parts that lay within, consisted of a 
great many pointed particles, which were much thicker and 
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longer Uitm those 1 h#4 ducovere4 in the inwerd parts of the 
tongue. ' 

77ie netv Islaaid throtm up near the Island of Santerimt By 

Mans. BovHoiGJfOit. 

i ^ ^ 

On Monday the 23d of May, 1707, at sun-rising, we ob¬ 
served between the' two Burnt Islands, commonly ^led the 
Little and Great Cameny, as it were a floating rock; which 
we thought at first had b^n some vessel shipwrecked on that 
coast, and seemed as if it would in a little time be dashed to 
pieces against the Lesser Cameny, that was hard by; m 
which account some mariners, in hopes of booty, put out Im¬ 
mediately, to view it. Soon after we were surprised to hear 
that it was a shoal, which be^n to spring up from 
the Dottom of the sea, and was not as yet very plamly to be 
discerned. Next day several persons went out of curiosity to 
satisfy themselves. Some of theip went upon this new shoal, 
which was still moving, and sensibly increased under their 
feet. They brm^ht back several curiosities, and among 
others a kind of oysters, very large, and of an exquisite taste, 
w hich they found slticking to the rock, and raised out of the 
water, as the shoal had increased in height; also a remark¬ 
able fine iiuinice-stone.. 

Two (lays before Uie springing up of this slioal there was 
an earthquake over the wnole islanu; and this was the only 
double and fear that tliis new island gave us; for from its 
'i^rst appeac^ce to the 13th or 14th of June it has continually 
increased very sensibly, both in extent and height, being now 
about half a mile in ewenit, and from 20 to 25 feet high. 
I’his shoal is very pleasant to the view, being of a white 
colour, and rouncf figure. The earth composing it is light, 
with a small mixture of clay. The sea appears now ipore and 
more troubled evc^ day; not so much by this sh^ lately 
removed, and still floating, as on account of the mixture of a 
vast quantity of different matters, continually thrown up night 
and (lay from the bottom of the sea; so that one might easily 
diotinguish several sorts' of minei^s, by the diversity of 
colouss th^ made on the sur&ce of the water; but sulpluir 
was in t^ greatest abundant^, insomuch that the sea was 
coloured with it about Sonterinh to near 20 miles’ distance. 
The ,|;i(;pes8ive rolling of the waves about the new shoal was 
grjeiMINt tbqp even, and a m(we than ordinary heat was sensible 
one that approached too near, which was doubtless the 
of such quantities of fish being found dead on diaabmift 
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'niel'd was percdvcd a Hdisotna'.stanch; that infected‘the 
neighbouring air, and which we, at more than three tuilvs’ 
distance, often found of dan^ous consequence. The boiling 
of the waters grew every &y considerably greater; and* on 
Friday, July 16., at sunset, there was perceived, between this 
new island and the Lesser Cameny, as it were a chain of 
black rocks, that rose up from a pr^imous depth of the sea, 
to the nuuiW of 17 or IS, not very distinct ftom each other, 
but seemed as if they would shortly unite together, and join 
themselves to this new island, a) they actually did some few 
days after. Next day we saw them plainer, and those whose 
tops we could only see the nightf before, now appeared ex¬ 
traordinarily large. On Sunday we first perceived smoke to 
brook ou^ much resembling in thickness and colour t^ of a 
burning furnace, and at tl\e same time heard certain ^j^lmiur- 
ings under ground, which seemed to proceed from the centre 
of this new island, as yet too det^ in the sea, to be plainly 
distinguished. • 

Whole families went for refuge to (|ic neighbouripg islands, 
and others contented themselves only with changing their 
habitations, and living in the open country, thinking them¬ 
selves safer tliere. In the mean time the rocks above men¬ 
tioned united toget||| 0 r, and seemed already to form anotlier 
island, distinct from the former. The smoke appeared in 
greater abundance, and the *firc which*we so much dreaded 
at last began to break out about the 19th of July, at first 
small, but gradually increased. It was no less frightful and 
amaxing thaii curious, to see every night on thi top of this 
mount that nature had lately fbrmed a vast number, as it 
were, of burning Airnaces; all of a bright fiarae. One night, 
at the end of July, about an hour after sunset, as we were 
observing tlie different phenomena of this new island, there 
suddenly appeared in the middle region of the sky a fiery 
lance, seeming to come from cost to west; but disappearing 
again soon, we could not exactly observe its dimensions. In 
the mean time the Burnt Island increased prodigiously, and 
extended itself principally on the south and nortli sides; the 
sea also seemed much more disturbed and loaded with ^lifimf 
<md vitriol: the boiling of the water was more fierce and 
violent i the smoke thicker, and in greater abundance; and 
the fire larger and more firightftil. But above all, a stench 
that infected the' whole country grew ao insupportable, that 
persona of the strongest constitu^ons couUUscarasly breathe 
m.itt others, tiiat were weaker, fell into fteguimt huntings $ 
aiid almost etery body was seized wifti vomitings. I could 
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not then but im^ine mysfsif on board some man of war, iirhere^ 
at a general discharge of all the guns, the c(^fu8ed stink or 
the powder, tar, and stench of the ship, especially in foul 
we&ther, often overcomes the sta*onge8t seamen. Just such 
a nauseous stench we were forced to breathe in, without be* 
ing able anywise to avoid it, or defend ourselves from it. 
This ill scent was vc^y mischievous, it spoiled most of the 
vines; and a great smoke tliat rose out of the midst of this 
new island like a mountain, uniting to a thick fog, that com- 
monlv hangs over Santerini when the wind is al south, bumf 
and (lestroyed, in the beginning of August, in less than three 
hours’ time, all the fruit that was ripe and ready to be 
gathered, especially in such vineyards as lay most exposed to 
tile 

night nature represented, a gfeat variety of scenes 
as the hre broke forth in different forms; sometimes burning 
ashes spread themselves in the air, like a plume of feathers, 
whidi falling again on the shoal, made it appear all of a light 
fire. At other Jtimcip one would think it was the ais* ■ 
charging of so many nioi tar-piccos, which threw up rocks, 
like so many bombs capable of destroying the largest ships; 
though for the most part these stones were of a middle size, 
but m such quantities, that I often sair this little island all 
covered with them, qnd so pleasantly illuminated, that one 
would never be weary of looking on it. 

These dreadful discharges were less frequent at the end of 
August, but increased in September, were daily in October 
and at this^time (November‘20.) are almost incessant; the 
island being now at least three miles in circumference, and 
from 35 to 40 feet in height. It is true, the noise is not si 
loud; the stones, that are cast up, are not so large nor SB 
many; the boiling and disorder of tlie water is much abated ;<■ 
the*‘sea begins to recover its former colour; the stench, that 
was before insupportable, has been very little for these six 
weeks. Yet the .smoke grows every day thicker, blacker, and' 
in grater abundance - the fire is more than ever, and seems 
sometimes to strike the very sky; the subterraneous noise is 
floiflinuol, and so violent that it cannot be distinguished from 
thunder; dust and ashes fall daily on tliis our island. In 
short, our new island grows every day more curious, more 
dreadful, and less accessible; and is continually increasing on 
the south-west side. * 



OLACItRS or SWlTZBfltAifO. 


20S 


* . » • . ^ t 

ConeerMng a Co/Uety tAat was blown up near Newcaa(k» 
By JRw. Dr, Ahtuvr Chjblstt, 

Oar Wednesday, the 18th day of August, 1708, at Fatfieldi 
to the parish of Chesterdostreet, about three o’clock in the!' 
morning, by the sudden* eruption of a violent fire, which dis«‘ 
charged itself at the mouths of three pits, oath as great a 
noise as the firing of cannon, or tlie loudest clt^s of thunder, 
69 persons were destroyed in an instant. Three of them, 
viz. two men and a woman, were blown quite up froniL the 
bottom of the shaft, 57 fathom deep, into the air, to a <x>n-> 
sidcrable distance from the mouth of the pit; one of the meA 
with his head almost off, and the wotnan with her bowels 
banging about her heels. The machine by which* th^oals 
were drawn up, and k.of a ^eat weight, was blown ofni^thc 
force of the blast; and what is more wonderful, the fish which 
were in the rivulet, that runs 20 yards under tlie level, and at 
as great a distance front the* mouth of one of the pits, were in 
great numbers taken up dead, floating un thq water, by several 
of Ute inhabitants. 


Concerning the Icy Mountains of Switzerland. By William 

BVRRCTi Esq, •, ^ 

I WENT to the Grindlewald,'a mountain two days’journey 
from Bern, where I saw, between tw'o mountains, a river of 
ice as it were, which divides into two branches, and in its way,*, 
from the top to the bottom of the mountains, swells into vast 
heaps, some larger than St Paul’s church; the original of 
which seems to have been this: the tops of these mountains 
are covered all Uie 3 car with snow ; this snow melts in the 
summer, and falls to the bottom, where the sun never reaches; 
there it is frozen, n hich happens more easily to melted snow 
I than common water. Thus every year it has increased, till 
it has reached Uie very top. 'Fhe reason why the water has 
always frozen, though the sun shines z)n the middle of the 
mountain, and higher, some part of the day, is thi^ the, 
melted water goes under the ice already formed, and thete 
freezes, and So expanding itself raises the ice above it, and 
sometimes makes it crack so as to frighteu the w hole neigh- 
bourhood. And tlie reason plainly appears, because the 
upper surface being solftl, cannot be dilated W’idiout making 
great chinks, and that with a terrible noise. * Th£^ told nie, 
on the place, that every seven years the mountain increases, 
(.nd tho xvext seven it decreases; but I doubt their observation 
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isiool dbct If thsro any Iduadatipn twiitf .it seems to 
be> that in the hottest summers it increases* ud in the more 
m^erate ones it decreases* there being tmn less melted 
snbw. • 


Hments. q» MetaJs, made loith ^ Burning-Glass of tJiS 
jSuke of Orl^ns, By Mans. GEOPsaoYt JF.B.S. 

This burning-glass is three feet in'diamctcr* and it collects 
the jays of the sun at 10 leet distance* where it forms a focus 
of aoout three inches diameter, which is agiun contracted* by 
means of another gloss lu'ns, to an inch diameter, and conse¬ 
quently is> rendered nine times as strong. 

Tim eieperiments on iron were the following: — I placed 
in dV locus of the hurning-glas^ a pjece of forged iron* of 
about a drachm r^eiglit; it became red-hot, and its suriace was 
covered with a black matter, like pitch or tar. On with- 
dravi'ing tlie iron out of the focus in tliis state, thiiTmattCr 
fixes itself on tl^ suctace of the metal, and there forms a 
small skin, or very fine blackish scale, which is easily se¬ 
parated by striking upon it; and that part of tlie iron that 
was covered with this scale appears blacker than ordinary. 
This scale is some of the sulphureous part of the iron* whidi 
rises to the surface, of* the metal when ready to melt* and 
there remains for some time, before it exhales. It is plainly 
this sulphureous part that rises upon iron, and polished steel* 
.svlien heated, ana gives them all tliose difierent colours, from 
a yellow to* a violet* a water colour**or a black. By continuing 
to hold this piece of iron on the charcoal, it entirely melts* 
ahd at the same time emits very bright siuirks in great quan¬ 
tities, sometimes to more tlian a foot distance from tlie cook 
1^ saving what flies off during this sparkling, by holding a 
slieet of paper under the coal, we find that they are so many 
very snum globules of iron, and tlie neatest part of tiienv i 
hollow. All the iron, that is held in fusion on the coal* flies ^ 
away in spdrkles after this manner* till none remains* 

Ihe result of these experiments is, that the fouP.jOietals, 

* wtkicl) we call imperfect, vis. iron, copper, tin, and, tead* are 
composed of a sulphur or oily substance, and of a metallic 
eartli capable of .vitrifleation: tliat from dijs su^hur pro¬ 
ceeds the opacity, brightness, and pialleability of a metal: 
that this metallic sulphur does not appear at sill difierent 
frem ofw^etables or of animals: that it Is the same 
in laercury as in the four imperfeot metals: that tliesc four 
meil^ have for their basis fin earth susceptible of vitrification t 
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that this earth is different in emfy gne of these four metals^ 
as it vHriffos ^erently in .each of them t and' that on thit 
difference in vihrifying depends die difference of metals. 



MicroxopieeJ ObtervaUQna (M the Pardelee of CrystaUUed 
Sugar* 3g M. LBVtrsKHOBKt F.R.S* 

The particles of sugar-candy consist of ttro broad and two 
narrovr sides; and the others, i. e, the top and bottom, run 
into a sharp point, like the figure of a wedge or chisel. 
The following are some figures of them. The 
engraving represents a »nall bit 6f sugar- 
candy. 

Foe mjk further satisfaction concerning 
sugar-candy, and its foagi)lation in syrup, I 
touh some powdered sugar, and dissolved it 
in water, and then boil^ it until I Supposed 
all the* water was evaporated; adcr which I placed it on 
several glasses, to observe the coagulation ,of its small par¬ 
ticles. Some days after 1 ob^ved a great many complete 
figures, which lay coagulatea in several shapes, but all of 
them as clear and transparent os crystal, forming a pleasant 
sight: but 1 ex))ectcd to have found them all of (<ne and Utd 
same shape, and that they would have appeared 
like the above ; but when viewed w ith a micro¬ 
scope, some of them ap|Hiured like this engraving. 

1 likewise* saw a few coagulated sugar particles, 
tliat appeared in complete quadrilateral figures 
one of which is representeit, and was as clew 
and transparent as any diamond. These particles 
were not larger tlian a small grain 'of sand. In 
the middle of them was a very dear par tide, of 
the same figure with the whole bmly; from whence 
It appears, tliat the said whole body was much smaller at its 

coagulation, but increased coiitinually 
by new accessioua of matter round 
about it; and tliat in proportion to ^ 
the number of perimeters, the body 
increased in size fi om time to time. * 

' These narticles preserved their 
copiplete fmms and crystalline ap- 
inces as Irnig as it was dry weather; 

It when it lukppen^ to W*moist or 
rainy, we observed moisture about the particles of the siqi;ar, 
which in diy> weather eviqmratcd agmn; Snd then there 
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coagiriated on infinite nRniber of small sugar partkdes upon 
the greater, and those were so exceedingly small, that a 
thousand of them together were not so large as one of those 
pibrtidles before represented, which was itself not so large as 
a single grain of sand. Now since* we sec that from one and 
the same matter two different figures are f^iagulated, it is 
easy to^ conceive t^jat several other figures might be pro¬ 
duced in the first coagulation, especially when any of the 
parts of those little bodies lie upon each other; and thcre- 
uwe, also, we should not wooider, to see, in the coagulaticm of. 
salts, several figures produced out of one particle of salt. 


On tfie Utefulness of the SUh of Soiders. Sy M. JSoXt 

P. 11.S. of Montpeh^, ' 


Spiders make a silk' as beautiful, strong, and glossy, as 
common silk: the prejudice entertained against so common 
and despicable a^ insect is the reason that the public has 
been hitherto ignorant of its u^pfuIneSs. Even common silk, 
as considerable as it is, was long unknown, and was neglected 
after its discovery. It was in the island of Coos, that Pam> 
phila, daughter of Platis, first discovered the manner of work¬ 
ing it. This discovery became soon after known to the 
Homans, who brought their silk from the country of the 
Seres, a people of Scythia in Asia, near the mountain Imaus, 
♦where silk-worms naturally breed; but far from deriving any 
advantage from so useful a discovery, they could never imagine 
these worms should produce so beautiful and valuable a 
thread, and made many chimerical conjectures about it. So 
that in consequence of their ignorance and idleness silk was 
for several ages so very scarce, that it was sold for its weight 
in gold 5 and Vopiscus relates, that for this reason the Em¬ 
peror Aurelian refused his empress a suit of silks though she 
earnestly desired it. Its scarcity continued a long time, and 
it was to the monks at last that we owe tlie manner of breed¬ 


ing silk-worms, who brouglit their eggs from Greece, under 
tite rei^ of the Emperor Justinian, as we*learn ftom Gode- ^ 
fridus, m his notes oii the Code; and Ulpian assures us, tliat 
tlie price of silk was equal to that of pearls. It was late 
befojre France enjoyed the benefit of this discovery; when 

__^1 ^_ . .. J .. 


SAhufacturc at Tours and Lyons, which has made silk so* 
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coimnon» aod has 4» greatly increw^d the noagnificcooe of> 
furniture and clotbeB^ - *. t 

The ingenious ftble of Aracbne shoirs us, that it is to the' 
spider we owe the first hinta of weaving cloth, and layiiTg 
nets for animals i so the advantage which may ai ise fi'om this 
insect will perham make it her^^r be esteemed as highly* 
as silk^Worms ana bees. ^ 

1 shall reduce all the diiferent sorts of spiders to two prin> 
cipal kinds, viz, such as have long legs, and such as have 
short ones; the latter of whmh ^mishes the silk 1 am now 
speaking of. In respect of .tfieir particular differences, tliey 
are distinguished by their colour; lome being black, others 
brown, yellow, green, white; and some again of all these 
several colours mixed together* They differ also in the 
number and position of thej^yes, some having six, others 
eight, and some ten, dinerently placed on the top of the head, 
as may easily be seen by the nwed <^e, but much better by 
the help of a glass. They see alike in other respects, as in 
their body, which nature has divided iq^o two parts; tho fore 
]iart is covered with a shell, or hard scale, set with hairs} it 
contains the head and breast, to which are fixed its eight 
legs, each of them consisting of six joints; tiieybavoi^' 
two other legs, which may 1^ called their arais, and 
claws, armed with two crooked nails, and joined by artici»*'< 
lotions to the extremity of the head; with wese claws 
kill the insects they feed on, tlieir mouth being immediately 
underneath them. They have two small nails at the end of • 
each 1^, and a spongy substance between them, which hi 
doubtless of service to tliem when they go upon* smooth 
bodies. * 

All spiders spin their tlireads from tlie anus, about which 
there are five papillee, or small nipples, which at first sight 
one would take for so many spindles, that serve to form tllb 
thread; 1 have found these pamllie to be muscular, and 
furnished with a sphincter. A little witliin these I have 
observed two others, firom the middle of. whicn issue several 
tl treads, in a pretty large quantity, soipetimes more, and 
sometimes less, which tlie spiders make use of alter a Very 
niechanical manner, when they want to go from one place 
to another: they hang themselves perj^wcular by a thread, 
and turning their heM towards the wind, they shoot sevend^ 
others firom tlieir anus, like so many darts; and if hy chance" 
the uind, which spread them abroad, fostens «theaB^*to any 
solid body, which they perceive by the resistance they find 
in drau’jng thorn in from time to time with their foot, they 
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tlien make use of this kiuU of bridge, to pass to the plaCce 
where tlicir threads are fixed. But if these threads meet 
with nothing to fix on, the spiders continue to let them out 
farther, till their great length,«and the force with which the 
wind drives them, surpassing the weight of thpir bodies, they 
find themselves to be strongly drawn; and then breoking the 
. first thread, which they hung by, they let themscltes loose 
to be driven by tne wind, and flutter on their backs in the 
air with their legs stretched out. And by these two ways it 
is, that they pass over roa/Js, streets, and the broadest rivers, 
as in the engraving. 



. One may himself wind up these threads, which, by reason 
of their being united together, seem to be but one when 
they are about a foot in length; but 1 have distinguished 
them into 15 or 20 at their issuing from the anus. What 
is further remarkable, Is the ease with wliich this insect 
moves its anus every way, by means of the maiw rings that 
border upon it. Inis is absolutely necessary for them, in 
order to wind up their threads or silk, which in the femalq 
ipidcr is of two sorts. The first thread that they wind is 
• weak, and serves them for no other use than to make that 
sort of w^, in which they catch flies, 'llie second is much 
stronger: in this they wrap up their eggs, and by tills means 
preserve them from the coltf, and secure them, from such 
insects ^s would destroy them. These last threads are 
wituipeu very'loosely about their eggs, and tesemble in form 
Uie bags of silk^worms, that have been prepared and loosened 
between the fingers, in order to be put npon distatfl 
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Tliese spiders' lugs are.of a grey coliEir rhen jnear,'but turn 
blackish when long exposed to the air. It is true, one may 
find several other spiders' ba^ of difibrent colours, and tiutt 
afford a better siIk, especially those of tlie tarantula; but 
their scarcity would render it very difficult to make experb 
ments upon them ; so that we must confine ourselves to the 
bags of such spiders as are most comnyin, which are thoi 
short'legged ones. These always find out some 'place, secure 
from the wind and rain, to make their bags in; as hollow 
trees, tlie Mmers of windows or vjiulrs, or under the eaves 
of houses. ' And by getting together a great many of these 
ba^, it was that 1 made this new lilk, which is nowise in¬ 
ferior in beauty to common silk. It easily takes all sorts of 
colours; and one can as well make large pieces Mf it as 
stockings and gloves, wjiich }. have done. 

We could breed spiders as ^hey do silk-wbrms; for they 
multiply much more, and every spidAr lays 600 or 700 eggs; 
whereas the papilios, or f1ie« of silk-worms; lay only about 
100 ^ and of tliis number n e must abate least lial^ on 
account of their being subject to several diseases, and are so 
tender, that the least matter hinders them from making their 
bags. Spider-bags, on account of their lightness, yield much 
more silk than wc others; as a proof of which, 13 oz. yield 
near 4 oz. of dean silk; 3 oz. of vi hich.vvill myin a pair of 
stockings for the largest-sizcif ’inan; tho.se iWiave made 
weigh only 2 oz. and a quarter, and the gloves about three- 
quarters of on ounce; whereas stockings of common silk weigh 
T or 8 oz. 

It is certain tliat a great advantage may be made of this 
insect, which has always been thought troublesome aqjtl^ 
dangerous, on account of its venom: but I confidently assert, 
tliat spiders are not venomous; having been very oflen bitten 
by them myself, without any ill consequence And as fSir 
tlicir silk, it is so far from having any venom, that every body 
makes use of it to stop bleeding, and heal cuts,; and, indeed, 
its natural gluten is a land of balsam, that,cures email wounds, 
by defending them from the air. 


Experiments on Fishes kept in tVater^ under different Circumr 
stances. By Mr. Fn. Hdt/xssse, F.R. S. 

The fishes used in ■the following experiments were 
gudgeons; wliich, are naturally very brisk and livtbly in the 
water, and can live a considerable time out of it. I put three 
into a glass vessel with about three pints of common water: 
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these fisbe^ were to be a standard to compare tlie othera Jbv 
, Into another glass I |wt three more to a lil^e quantity or 
water, which just iyied it; I then screwed down a brassjpiate 
with a leather between, to prevent a communication with the 
water in the glass and the external air; and that it might the 
better resemble a pond of water frozen over, on which account 
ethis experiment w^s made, 1 suffered as little air as possible 
to remain on' the surface of the included water. The third 
glass had a like quantity of water, which first by boiling, then 
by continuing it a whole night in vacuo on the air-pump, was 
completely deprived of its air: into this water, also, 1 put tliU 
same number of gudgeons as into the former, and then waited 
the event. 

It was about half past ten o’clock in tlie morning when I 
began the experiments, and in algout Judf an hour from thkt 
time, the fishes in the cxhaui^cd water, or water deprived of 
its air, began to discover some uneasiness by a more than 
ordinary motion in their moutlvi and gills, or respiration, if I 
may call itso, dif^ring^rom the fishes in tlie other glasses, which 
at the same time showed no alteration: only 1 observed that 
they would now and then ascend to the top of the water, but 
suddenly swim down again; and in this state they continued 
for some considerable time, w ithout any sensible alteration. 

About fi^hours, a^r the lost observation, the fishes in the 
exhausted^Ker became not‘ so active, on a motion given to 
the glass that contamed them, as before; and the guc^'ons 
included without any communication with the outward air 
now began considerably to abate of their vivacity. At seven 
jp the evening the included fishes lay ail at tlie bottom of the 
^Ipss, with their bellies upwards; nor on shaking die glass 
cuuld I put them in motion, or cause them to stir tiieir fins 
or tail, only I could observe a motion in their mouths, which 
showed diey were not quite dead. In this state thi^ lay for 
some time; but considering the experiment would not be 
complete, if I did not attempt their recovery by taking off the 
brass cover, being xcry certain they must nave died in some 
small timd under the curcuinstances they were in, I tqok off 
the cover, and gave the surface of the water a free and open 
comtpunication with the external air. At about ten at n;ght 
I observed them again, when their recovery was so evident, 
that 4m a'little disturbing the glass that contained them, th'ep 
were actually in motion agtun; and ht this time, also, the fishes 
in the vr^Cer Ceprived or lir began to appear more brisk 
|fvclv than at tlm last observation. 

Here 1 camiot hut take notice, that though the water was 
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deprfve^ of its a ver^ |^aat degree, yet the fisHes'put 
into it did not {lo much as once ascend in it; but continued 


Hhv4ys at the bottom, as those did in the common water, 
this time I lei\ them till the next morning; when, §bout 
eight o'clock, t found them as lively in all the glasses as when 
hi 8t put m. 

From the whole account I observe, 1 st, 'Siat water deprived 
of uir, so far as the method here made use of is capable to do 
it, renders it not altogether unfit to support the lives of water 
animals. For though when the fish were first put in, and for 
hoiuc hours alter, they seemed to su^r some uneasiness, yet, 
at length the water became more familiar to them, or their 
constitutions in some measure did so conform, as to renfier 
the water to them, and them to the water, more agreeable: 
otherwise I dO not see how their recovery, should follow, 
since on examination little or no alteration could be found in 
tiic circumstances of the water, from the time the fish were 


til ht put in. 

^dly^ The fish included with their tvatew from ady com* 
munication with the external air plainly demonstrate, that 
common water in its natural state is not, alone, sufiicient to 


presfDTve the lives of its natural animals. Hence it follows, 
that in ponds, when the water comes to be frozen over with 
a .pretty thick ice, the fish in such portde are very likely, if 
not certfun, to perish^on the continuance of such a congelation 
for some time on their surfaces; unless ^as in the latter frart 
of tKe experiments) the impediment, which hindered the im- 
me^ate contact of the air with the suriace of the water, be 
removed; that is, by breaking liolcs in the ice, by which it ia 
restored, and undoubtedly w ill ]>crfi>rm the same thinn as my 
removid of the brass plate. Tliis is to be undcrstMdlfcily in 
pond|^ where the water is stagnant; for where there afe 
springs, or a current of water constantly succeeding under the 
ice, the efiect most likely will not be the same. 


4 


A Bvaming Sjpfing at Braseky, in Shropshire, By Mr,^ Bn. 

Horroir. * • 

The lamo\u boHing well at Broseley, near Wcnlock, in th^ 
county of Salop, was discovered nbout June, 1711. It was 
first announced by a terriblemoise in the night, about two 
^ligl^ts R(ler a remnrkablE*day of funder: th&^isd^awhked 
sevesem people in thEir beds, tliat liv^ hdrd bf\ wHo c6ming 
to a,boggy place ,ui}<^|[ JE littie hill, wont 200 yards from ,the 
liver Sev^n, perceived a'surmising fumbhng and ^laklpg in 
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the earth, arrd a little boiling up of water through the grass. 
They took a spade, and digging up some part of the earth, 
it?imcdiately the water flew up a great height, and a candle 
tliat was in their hand set it on Bre. To prevent the spring 
being destroyed, an iron cistern is placed about it, with a 
cover to be locked, and a hole in the middle, throi^b which 
the water may be v iewed. If a lighted candle, or any thing 
of Bre be put to this hole, the water immediately takes fire, 
and burns like spirit of wine, or brandy, and continues so long 
as the air is ktmt from it; hut by taking up the cover of the 
cistern, it quickly goes out. The heat of this fire much ex¬ 
ceeds the heat of any fire I ever saw, and see.ns to have more 
thfui ordinary fierceness in it. 

Some'people out of curiosity, after they have set the water 
on fire, have pqt a kettle of water over the cistern, and in it* 
green peas, or a joint of meat, and cooked it much sooner than 
over any artificial fire that cun - be made. If there be put 
green boughs, or any thing else ftiat will burn, upon it, it pre¬ 
sently bonsunicc them to ashes. The water of itself is aa 
cold as any water I ever felt; and what is remarkable, as soon 
as ever the fire is out, if tlie hand be put into it, it feels as 
cold as if there had been no such thing as fire near it. 


Observations on the Suhtermneous Trees in Dagenham^, and 

other Marshes, bordering on the Hivtr Thames, Bg the 
• Rev. Mr. W. Deruam, F. R. S, 

Between four and five years ago, there happened an in- 
yndationat Dagenham and Havering marshes, in Essex, by 
a breach in the Thames wall, at an extraordinarily high tide ; 
and toeans of the great violence of the water, a large 
channel was tom up, or passage for the water, of 100 yards 
wide, and 20 feet deep in some places; in some more, some 
less. By which means a great number of trees were laid 
bore. 

Tlie trees were all of one sort, excepting only one# which 
was.a large oak, with the greatest part of its bark on, and 
some of its head and roots. The rest of the trees are by 
most persons taken to be yew; but a very ingenious gentle¬ 
man convinced me they might more probably be some other 
woo^flkB alder, which grows plentifully by our fresh-water 
bro(3pli^ or eliK hornbeam. « 

Bv lyttlg so long under ground, the trees are become 
block and hard, and their fibres are so tough, that one may 
as easily break a wire of the same susc as any of tlicm. 
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They m^tain thia tpugbness, if Uie wood be kept dry. But 
by af^yiDgi the trees become cracked, and very flawy within^ 
but look wuud outwardly, and with difliculty yield to wedgci^ 

There is no doubt but those*trees grew in tlie place where 
they now Ke, mid that in vast multitudes, as they lie so 
tliick upon, or near each* other, that in many places 1 could 
stop from one to another., And there ie great reason to 
think, that not only the marshes, which are now overflown, 
which are about 1000 acres, are stored with those subterra¬ 
neous trees, but also all the marshos along by the river side, 
for several miles:‘for we discover these trees ail along tlie 
Thames side, over against Rainham, Wennington, Pui^eet, 
and other places; and in the breach that happened at 
West-Tliorrock, about 21 years ago, they were washed out 
#1 as great numbers and of .the same kind of wood, os those 
found lately in Dagenham and Havering Levels. 

Most of the trees that I met with had their roots on, and 
many of them their boughs,^d some a part of their bark. 
There was only one that 1 perceived had any signsnif die 
axe, and its head had been lopped off. As I passed the 
channel which the water bad torn up, 1 could see all along 
(h( shores vast numbers of the stumps of those subterraneous 
trees, remaining in the very same posture in which they 
^rew, with their roots running ^§ome dawn, some branching 
and spreading about in the earth, as trees growing in the 
earth commonly do. Some of those stumps I thought had 
signs of the axe, and most of them were flat at top, as if cut 
ofl‘ at the surface of the earth; but being rotten, and bat¬ 
tered, I could not fully satisfy myselii whether the trees liad 
been cut or broken off. 

The soil in which all those trees grew was a blackf oozy 
earth, full of the roots of reed; on the sur&ce of which oozy 
earth the trees lay prostrate, and over them a covering m 
grey mould, of tho same colour and consistence with the dry 
sediment, or mud, which the water leaves behind.it at this day. 
This covering of grey earth is about seven, or eight feet thidi^ 
in some places 12 feet or more, in some less; at which depths 
the trees generally lie. The trees lay in no kind of orderf 
hut some this way, some that, and many of them across t 
only in one or two places, 1 observed they lay more orderlj^, 
w ith their heads for the paost part towards the north, as if 
they had been blown dowif by a southerly wind, which exerts 
great .force on that shore. ‘ “ ' 
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STKATA IN A C'0AI,-P1T. 


Sorata ^ Eoaik, Stoney Coaly S{c. fomd in a Coal-Pit (ft tie 
<1 JVest End of Dudkyy in Staj^ordshire. By Mr* BsLesae. 

1« A Yellowish clay, immediately under tlie tur( 

2. A bluish clay. 

3. A bluish hunt clay, called by the miners clunch. Tliia 
is one of the cerbihi signs of coa]» It has in it mineral plants. 

4. A bluish soft cla}'. 

5. A fine-grained grey stone; it Um next the former, and 
is found in some pits only.' 

6. A clay almost like-the first, only whiter. 

7. A hard grey rock, witli something like the impressions 
of vegetables, but none distinct. ■ 

8. A blue clunch, like No. 3., with mineral plants in 
,8,-1-, this stratum, which is thd same with No. 13., was noP 

taken. 

9. Coal, called bench-coal. 

10. Cod, less black and shining than the former, called 

slipper^oal. ‘ *' 

11. Coal, more black and shining, called spin-coaL 

12. A coal, like cannal-coai, by the miners called stone- 
coal. ’ These strata of coal have between each of them a bat, 
of about the thickness of a crown piece. 

13. A black substance, cal!ed the dun-row-bat. 

14. A hard grey iron-ore, called the duii-row-iron-stQne. 

15. A bluish bat, iii which the following iron-stone lies, 
called the white-row. 

16. A hard blackish iron-ore, lying in small nodules, having 
between them a white substance, and from thence by the 
miners called the whitc-row.^ains, or iron-stone. 

17. A hard grey iron-ore, with some white spots In it, 
colled the mid-row* grains. 

18. A black fissile substance, called tlie gublln-b^ , 

19- A hard blackish iron-ore, with white spots in it, called 

tlie gublin-iron-stone. 

2U. A bat, in substance much like that of No. 18* 

« 21. .A lionl grey iron ore, called the cannoc, or canqot- 
iron-stone. , , ,, 

28. A bat, somewliat harder than No. 20. 

* 23. A dark, grey, hard iron-ore, called the rubble-iron¬ 
stone. 

24. J^e tf^le-bat, next under tfie rubble-iron-stone. 

25. A coarse sort of coal, called the foot-coal. 

26. A black, brittle, diining bat. 

Tim heathen-coal. 
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28. A substance like a coarse coal, l)ut by the miiierb called 
a bat; perbeps beoMit^ H does not born well. 

saTtiebSchnSid:. ^ ^ \ 

80. A bat under the last, aptt is as low, vlz.‘ 188|'fbet, ta 
they generally dig, though there is a coarse coahuuwr tlus. 


Saute Jtaiher Microaeomeal Obaervatiom un the Attintakula 
found on Duck-weed, ^'c, Hy Mr. LsviVBmiOBk. 

The latter end of July, and beginning of August, I caused 
some of tliose green weeds, commonly called dack>weed» to 
be taken out of the water, that rum with a gentle stream 
through the town (Delft), ibr the pleasure of observing these 
animtucula, with others of several sorts, that were fastened to 
^he duck'Weed, or ran about upon it. Among others, 1 have 
found some animalcula,'*whose sheaths, at the> extreme part, 
were a little thicker than a head hair^ and composed of small 
globules, which were very ea^ to be distinguished. 

1 viewed one of these animalcula a^ good while tidier, 
and observed several times, one after ainothef, that wnen the 
animalculum thrusts its body out of the slieath, or case, and 
that the wheel-like or indented particles moved In a circle, at 
the same time, out of a dear and transparent place, a little 
round particle appeared, which, without nicely viewing, 
couM hardly be perceived; which paAible growmg laiger, 
moved with great swiftness, as it were, about its own axis, 
and continued widiout any iteration in its place, till the ani- 
malcidum bad drawn part of its body bade into its sheath; 
in doing which, it placed the said rouM particle on Che edge 
of its ^eath, which thus became augmented with a roum 
globule: and whereas the animalculum had placed Uie said 
globule en the east port of its sheath, another time it fixed it 
on twfenuth or north side; by which means the sheath was 
regularly increased on all sides. 

living ftdlher, and with great exactness, viewed the cir* 
culating indented wheel-wor^ I observed t^t it caused m 
exceed^ly great modon in the water *about itf by which 
means tiSuty very small partidel^ which were only visil% 
through the microscope, were wafted to the said animalcuhan, 
and otiters were ^ved away.' The animalculum made nse of 
some ^fhese partidus, that were thus drawn to it by its cir¬ 
culating instrument, food and nourishment; and othiM' 
particles ^at werd dius drawn to it wer« with Aim* 
bleness driven kUty, add aetf ngectad bv the Sputnslculum: 
from whence I inferred, tlmt tliose {mrticM whidi were thus 
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thrubt uMuy, were not; proper for its food. From this dis¬ 
covery we toay conclude, that since this kind of animatculum 
cannot move from place to place in the water, nor con- 
^(uicntly pursue its food, ast otlier creatures do, tliat are 
endued with tnotion, being fastened by the tail or other parts 
of the body, it must necessarily be provided with such instru¬ 
ments as are 6t to move the water, and by that means come 
at the particles floa'ting in it, M'hich serve for tlie nourishment, 
increase, and defence of its body. 

I likewise observed a very few aninialcula, whose bodies . 
were short and thick, and much larger than those other ani- • 
V malcula that lodged themselves in a sheath, and were fastened 
by their tiiil, or extreme parts, to the little roots of the duck¬ 
weed; and though these short and thick aninialcula could 
move from place to place, yet they also had a circular motion, 
in the fore part of their bodies. ' From whence I concluded, 
that those motions served some other purposes than only to 
draw their food to them. O.u further considering wLut 
could b,e the use of these indented wheel^works, which are eo 
like the aulcntcd wheels of a clock, or watch, I must own 
that they are \ery necessary to produce a great motion in 
the water; tor, were it a round and smooth wheel, it would 
cause but a very small motion; whereas now, each tooth in 
the said wheel or circle produces a great motion, in compa¬ 
rison of V hut a sniboth and ^tlaiii wheel would do. Whence 
appears the surprising order in the funnation of such small 
, creatures, which are not to be perceived by the naked eye. 


Concerning the Luminotis Appearatvee observable in i/te Wake 
of Ships in the Indian Seas, ^c. Jig Fatiifm Bovrzes. 

When the ship ran apace, we often obsened aji||||t light 
vt the wake, or the water that i^ broken and divilDH|r the 
ship in its passage. 

i'his light nus not always equal: some days it was very 
little, otiiers not at ;^11; sometimes brighter, at others fainter; 
sunictiroes it was very vivid, and at otitcr times nothing was 
tk bb seen. As to its brightness, 1 could easily read by it, 
thoygh t was nine or ten feet above it from the sur&ceof the 
water; is, the title of my book, which was in large 
lettcrlf *' 

k only the wake of a ship produces this light, but fishes 
also^ swHimiflg leave behind them a luminous track; which 
is tei^ight, that one may distinguish the sixe of the fish, and 
kn^ of wha^ species it is. I ^ve sometimes seen a great 
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many fishes playing in the sea, whl<^ have made a kind oi 
artificial fire in tlie water, that was a very pleasant sight. 
And often only a rope, placed crosswise, will so break the 
water, that it will become luminous. If one tidce some water 
out of the sea,* and stir it ever so little with his liand in the 
dark, he may see in it an.infinite number of bright particles. 
Or if one dip a piece of linen in sea-water, and twist or wring 
it in a dark place, he will see the same tiling, and if it be 
even half dry. 

The production of this light depends very much on the 
quality of the water; and, u 1 am not deceived, generally 
speaking, I may assert, other circumstances being equal, that, 
tlie light is largest when the water is fettest and fullest of 
foam; tor in the main sea the water is not every where 
equally pure; and sometimes linen dipped into tlic sea is 
clammy when it is dfawn* up again. And 1 have often 
ob<'erved, that when the wake of the, ship was brightest, the 
water was more fat and glutipous ; and linen nioititened with 
iUproduced a great deal of light, if it were stirred or moved 
bri..kly. • • * 

Besides, in sailing over some places of the sea, we find a 
matter or substance of different colours, sometimes red, 
sometimes yellow. • In looking at it, one would think it saw¬ 
dust ; our sailors say it is the s|>awn or seed of whales. 
What it is, is not certain ; but when’v^e draw up water in 
passing over these places, it is always \ iscous and glutinous. 
Our mariners also say, tliat Uiere are a great many heaps or ^ 
banks of this 8]>awn in the north : and that sometimes in the ' 
night they appear all over of a bright light, witliout being put 
in motion by any vessel or fish passing by them. 

But to confirm further what 1 say, viz. that the water, the 
more^^^inous it is, the more it is disposed to become- 
lumk^Hp 1 shall add one particular which I saw mys^f. 
One cB^ve took in our ship a fish, which some thought wm 
a boneta. The inside of the mouth of the fish appeared in 
the night like a burning coal: so that witliout fuiy other 
light I could read by it the same characters that 1 read by 
the light in tlie wake of the ship. Its mouth being full of^a , 
viscous humour, we rubbed a piece of wood with it, which 
immediately became all over luminous; but as soon as the 
moisture was dried up, the light was extinguished. * 
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V > i ^ If 

An AceottfU a ffbJiAm toAo had bdn nxlk^ec^efid i^'lA 

Snow, wmotU ttcewmg any Nourishnuntf S^* By Mt* 
t Sauvvl Bowdjcb, ^ ^ 

Joanna Crippek, of Chardstock, in Dorset' being a spin¬ 
ner of worgted, was goina home on 24th of Januaiy if itih 
some work, bat snow fidling abnn^ntiy, and lying deep o^ 
the ground, she wds forced to lie down under a hedge, having 
lost one of her shoes; and her clothes, which were veiy niean, 
were by the brambles and^ thorns torn almost off her faaok: 
in which place she lay from Monday evening about sbc 
« o’clock, until Sunday following about four in the afternoon, 
and then was discovered by some of our neighbours, who 
went out with poles, shovels, dc. to search for her; and after 
some time spent in it, at last found her buried in four feei^ 
deep of snow. • One of the men thrusting at her with ’bis 
pole, found she was thenc, and alive. She immediately spoke, 
and begged he would not puBji her too hard, for sho was 
almost p&ed; and desired that some of the women ^ould 
come to her, an'd take her out, which was accordingly done; 
when tliey found her without stockings or shoes, an old 
w hitde about her shoulders, with a large hole in if, which 
she had ate through: the snow melting down on her, she 
drank to quench her thirst. She had a mortification of one 
of her great toes, out she now is very hearty, and in a fair 
way of a perfect recovery. She was very sensible at the first 
taking her out, and stiU continued so; and slie knew every 
* body perfectly well: and yet she had taken no manner of 
food all the tnno of her being in the snow. 


An Account of teveral extnmdinary Meteort or Lights in itHt 
Shy. By Dr. Edmvbd Hallby. *» * » 

The theoi^ of the air seems now to be perfhcdy welt luq-t 
derstood, and its different densities at all altitudes, both W 

__j _____ a a ^ k a . 

reason anr 
the same 

L t^e quantity ot tne superim: 
where proved, that at 40 miles high the ^ is rarer thnhiiilf 
the wfaqftjof the eiurth about 3000 times and that thl 
* utmost hel^t of the atmosphere, whidi reflects ll^t hi thi 
cr^cMCulum, is not i^Uy 4S miles. ^ 

between 

and 50 miles perpehdietdarly; h^h. 
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ovec Sheeroes* and die buoy on the i!^ore. It appeared to 
move with aa aniaziDg velocity, daitipg, io a very few secouda 
of timei fbr about twdve degrees of a great circle firom noi^ 
to south, b^ing very bright at its first appearance, and it died 
aw'ay at the end of its course, leaving for some time a pale 
«hiteness in the place, i^th some remains of it In the trad 
w hei^ it had mne; but no hissing sound, as it passed, or ex* 
plosion were heard. 

Like to Uiis, but much more considerable, was that famous 
meteor which was seen to pass j/ivet Italy on the iUt of 
March O.S. anno 167fi, about an hpur and three quarters 
after sunset, which happened to be observed, and was well * 
considered, by the femous professor of mathematics in Bo- 
nonia, Gemmian Montanari, as may be seen in buf Italian 
treatise about it, soon after* published at Bononia. He ob¬ 
serves that at Bononia its greatest altitude in *the S.S.E. was 
38 degrees, and at Sienna 58 to the K N.W.: that its course, 
by the concurrence of all thb observers, was from E.N.E. to 
W. S.W.: that it came over the Adriatic^a aifrom Dalmatia: 
that it crossed over all Italy, being nearly vertical to Rimini 
and Savigniano on the one side, and to Leghorn on the other: 
that its perpendicular altitude was at least 38 mites: that in 
oil places near this course, it was heard to make a hissing 
noise as it passed, like tliat of ^tificial hije-works: that hav¬ 
ing pa^ed over Leghorn, it went off to sea towards Corsica; 
and, lastly, that at Leghorn it was heard to give a very loud 
report like a great cannon; immediately after whicl^ another * 
sort of sound was heard, like the rattling of a great cUrt run¬ 
ning over stones. He concludes, from the apparent velodty 
it went with at Bononia, at ^imve 50 miles distance, that it 
could not be less swift than 160 miles in a minute of time, 
which is above ten times as swift as Uie diurnal rotation of " 
the eaiw under the equinoctial, and not many times less tb& 
iJiat win) whk^ the annual motion of the earth atout the sun 
is performed. To this he adds its roagnitud,e, which appeared 
at Eononia larger than the moon in one 4iimcter, and above 
half as laigp agam in the other; which, with the given dis- 
tanqp, of ue eye, makes Hs real less diameter i^ove half % ' 
mile, and l^e other hi proportion. This suppos^ if cannot 
be wondei^ tUgt so great a body moving with such an • 
amazing velocity throu^the air, though so much rarefied as 
it is in its upper region^ sheuld occasion so lopd a hlsi^g 
nqis& as to he Wrd at su^ a distance as it seoms*^ wSs. 

'L j^ve mueh considered thU wpe$rebce^ and ^fek it one 

of the rardest things to account w that 1 have yei niet with 

* 



222 MBWTOK's account of IIIS own FHlJ.OSOFUy. 

in the phenomena of incteors, and am induced to think that 
it must be some collection of matter formed in the ether, as 
it were by some fortuitous concourse of atoms, and* that the 
earth met with it as it passed along in its orb. For its di* 
rection was exactly opposite to that of the earth, which made 
an angle with the meridian at that time (the sun bein^ in 
about 11 degrees sf Aries) of that is, its course was from 
W.S.W. to E.N.E., so tliat the meteor seemed to move the 
contrary way. And besides, falling into the power of the 
earth’s gravity, and losing its motion from the opposition of 
the memum, it seems |hat it descended towards Uie earth, 
and was extinguished in the Tyrrhene Sea, to the W.S.W. of 
Leghorn. Tlie great report being heard on its first immersion 
into the water, and the rattling, like the driving a cart over 
Stones, being what succeeded oa ita quenching; something 
like which is always ol^served on quenching a very hot iron 
in water. 


On his own Philosophy, By Sir Isaac Newtos. 

The philosophy which Mr. Newton, in his Principles and 
Optics, has pursued, is experimental; and it is not the bu¬ 
siness of'expcrimeiital philosophy to teach the causes of things, 
any further than they can bp proved by experiments. We 
are not to fill this philosophy with opinions which cannot be 
proved by phenomena. In this philosophy, hypotlieses have 
no placet unless as conjectures or questions proposed to be 
examined by experiments. For this reason, Mr. Newton in 
his Optics distinguished those things which were made certain 
by experiments, fi <mi those things which remained uncertain, 
and w hich he therefore proposed in the end of his Optics in 
t{ie form of queries. For this reason, in the preface to his 
Principles, when he had mentioned tlie motions' of the planets, 
comets, moon, and sea, as deduced in this book from gravity,* 
he added, I wish the other phenomena of nature could by 
the same way of reasoning be aeduced from mechanical prin- 
cipl|;s;'for several things induce me to believe, that all these 
filings may depend upon certain forces, by which the particles 
of bodies are, by causes still unknown to us, either mutually 
impelled towards each other, and cohere together accorihng 
to c<^in regular configurations, .or mutudly recede from 
each other; and for want of knowing these forces philosophers 
have lutHbrtff attempted to no purpose to explain nature.” 
And in the end of this book, in the second emtion, he said, 
that for want of a sufficient number of experiments, he forbore 
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to the laws of the actious^f the spirit or agent by 

which this attraction is performed. And fbr the same reason 
he is silent about the cause of gravity, there occurring no ex* 
periments or phenomena bv«which he might prove what Was 
the cause of it. And this he has abundantly declared in his 
Principles, near the bceinning, in these words, “ 1 do not 
enquire into the physictu causes and seats of forces.” 

And a little after, 1 indiiFcrently and promiscuously use 
for each other the words attraction, iniputse, or any kind of 
propension towards the centre, by considering these forces 
nut physically but mathematically. Whence 1 would caution 
the reader not to think, that by ihcitc words 1 define the spe¬ 
cies or manner of the action, or the pliysical cause or reason; 
or that I truly and physically ascribe forces to centses, which 
arc only mathematicaj puipts, if I should happen to say, f/iat 
uther me centres aUract, or that there are central farces." And 
at the end of his Optics, *• Here { do not enquire by what 
dlicient cause these qnulitips, vi/. gravity, the magnetic and 
electrical forces, are produced. Wljpt 1 call attraction may 
possibly be produced by impulse, or in some other manner un¬ 
known to us. By attraction, X would here be understood to mean 
onij' in general, a certain hmd of force, wherehy hodm mvtmUy 
tciid toioanfs each oth r, tchateri r cause that quality may be as- 
crtbtd to. For we must fit st necessarily^know by phenomena of 
nature what bodies mutually dftract (Mcti other, and wliat are 
the laws and properties of that attraction, before we can pro¬ 
perly enquire by wdiat cilicicut cause that attraction is pro; 
duced.” And a little after he mentions the same attractions* 


as forces which by phenomena appear to have a being in na¬ 
ture, though their causes be not yet known; and distinguishes 
them from occult qualities, w Inch are supposed to flow from 
the specific fornis of tilings. And in the scholium at the end 
of his Piinciples, after he had mentioned the properties of 
gravity, he added, “ But the reason of these properties of 
gravity 1 could not deduce from phenomena, and I do not 
devise hypotheses. For wliatover is not deduced from phe¬ 
nomena is to be called an hypothe'sis; and hypotheses, 
whether metaphysical or physiem, or of occult or mechanical 
qualities, have no place in experimental philosophy. It is 
sudicient that gravity really exists, and acts according to the 
laws I have explained, and that it solves all the ajotions of 
the celestial booies anfi of our sea.” And after aHthls, one 
would wonder that Mr. Newton should be ja^dficted on, fbr 
not explaining the causes of gravity, and other attractionii by 
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hypotl'csea; as if it were a crime to content lumself wiUt 
certaintieSf and let uncertainties alone* 


An Account a Journey from the Port of Oratava, in Me 

Jotand of Teneriffe, to the Top of Me Peak in that latandf in 

Augmtt 1715; toUh Observutiona. By 3fr. Edbss. 

Bbtwebn La Stancha and the top of the Peak there ere two 
very Iii^h mountains besides the Sugar>loaf, each of which 
mountains is almost half ft mile’s walking: on the first of 
them the rubbish is small, and we were apt to slip back as we 
stepped upwards. But tlie uppermost is all composed of hard 
loose rocky great stones, cast together in a very confused 
order. After resting several times, we came to the top 
of the first mountain, where we„ dr^k every one a little 
winc» and ate a bit of gingerbread Then, being pretty well 
refreshed, we set forwards again to ascend the second 
mountain, which is higlier than the first, but is better to ifala 
on, becapse of the fimjness of the rocks. After we had tra¬ 
velled for about *half an hour up the second mountain, wc 
came within sight of the Sugar-loaf, which before we could 
not see bj' reason of the interposition of these great hills. 
After we were arrived to the top of this second mountain, we 
came to a way tliat wgs almost level, but rather ascending; 
and about a furlqng^ther is file foot of the Sugar-loafi which 
we soon reached, ^en looking upon our watches, we feund it 
^o be just three o’clock. The night was clear whe^e we were 
‘ and tlie moon shone veiy bright; but below, over the sea, we 
could see the clouds, which looked like a \ alley at a prodi¬ 
gious depth below us We had a brisk air, the wind being 
«. ft by S., as it was for the most part while we were on our 


journey. 

V/Iiile we sat at the foot of the Sugar-loaf, resting and re¬ 
freshing ourselves, as before in other places, we saw the 
smoke break out in several places, whitm at first looked like 
little clouds, but they soon vanished; others not long after 
succeeding them, from t{^ same or other places. We set 
^onranls to ascend the last and steepest part of our journey, 
viz. the Su^-loaf, exactly at half past three, and after we 
had restadjH^ice or thrice, we all arrived there Iw four. 

ThejH^ of the top of the Peak is partly oval, Ae longest 
diamMVi^ng N.N. W. and S. S.. £., ind is, as near as I conld 
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lies atlhe soudi end: it is, 1 believe,40 yards deep, reckoning 
IVorn the highest side of the Peak; but it is much shallower 
reckoning from the side opposite to Garachica. The sides of 
this kettle are veiy steep, lb some places as steep as \he 
descent on tlic outside of the Sugardoaf. We all went to the 
bottom of this kettle, v^liere a great many very large stones 
lie, some of them above six feet in hcigl^^. The earth that is 
within-side the kettle being rolled up long and jmt tt> a 
candle, will burn like brimstone. Several places withiu*sidc 
the top of tlic Peak are burning, as on the outside; and in 
some places, on turning up the stones, is found very fine 
brimstone or sulphur sticking to tl’ein. At the holes where 
the smoke conies out, there also comes forth a great heat, so 
hot that one cannot endure one’s hand there long. At the 
N. by E. sitle, within* the • top, is a cave, where we found a 
dead goat; in which cave sometimes the tnie spirit of sulphur 
di.,tils, as they say, but' it did not drop wliile'l was there. 

The report is false abodt the difficulty of breathing upon 
the top of this place; for we breatiked 8^ well as*if we had 
been below: we ate our breakfast tliere, arid I was there in 
all for about two hours and a miarter. Before the sun rose I 
think the air n'as as cold as 1 have known it in England, in 
the sharpest frost 1 was ever in: 1 could scarcely endu!^ my 
gloves off. There was a grpRt dcw» gll the while w'e were 
there till sun-rising, which we could find by the wetness of 
our clothes; but the sky looked {here as clear as possible. 
A little after sun-rising we saw the shadow of the Beak on 
the sea, reaching over the island of (jomera; and the shadow 
of the upper part, viz. of the Sugar-loaf, we saw imprinted like 
another peak in the sky itself, which looked very suqirising; 
but the air being cloudy below us, we saw none of the other 
islands, except Grand Canaria and Gomera. 

A short History of tlte several New Slavs that have appeared 
within these 150 Years, By JJr Hallhy, 

Whether it be owing tQ the greater diligence of tl^e 
Hioderns, or that in reality no such thing has happenet! for 
mitny ages past, 1 will not undertake to ^termine; hut this 
is certam, that within the space of the last 150 wars more 
discoveries have been j^adc of changes among the med stors 
than in all antiquity before. ^ 

Jst. Tliat-in the chair of Cassiopeia was ffo^een by Cor¬ 
nelius Gemma on the 8th of Noveinb«^ 157^ who says^ he 
that night considered that pai-t of heaven in a very serene 

• L 5 • 
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tky, and saw it not: bet that the next night, NovemW 9., 
it t^peared with a splendour surpaasira all uie fixed stars, a&d 
scarc^y less bright than Venus. IbIb was cot seen ‘by 
Tj^cho Brahe bumre the 11 th 6 f the same month,' but from 
thence he assures us that it gnuiually decreased' and dmd 
'away, so as in March, 1574, afw 16.''aiontha^ to benolonger 
visible; and at this/lay no signs of it remain. 

Such another star was seen and observed W Che scholars 
of Ke[der, to begin to appear on Sept. 80., O. a. 1604, which 
was not to be seen the ^ 3 / 1 ^ before: but it broke out at once 
with a lustre surpassing that of Jupiter; and like the former 
it died away.grmually, and in much about the same time 
disappeared totally, there remaining no traces of it in Jan. 
1605-6. • 


But between them, viz. in the year 1596, we have did first 
account of the i^onderful star in collo ceti, seen by David 
Fabricius on the third of August, O. S., as bright as a staf of 
the third magnitude, which has been since found to appear 
and disappear p^riodia‘dIy; its period being nearly seven 
revolutions in six years, though it returns not always widi 
die same lustre. Nor is it ever totally extinguished, but 
may at all times be seen with a six>foot tube. 

Another new star was first observed by Will. Jansonios, 
in the year 1600, ii) pectore^ or radier'm eductione colli 
cygni, which exceeded not the third magnitude. This having 
continued some years, became at length so small, as to be 
diought by some to disappear entirely: but in the years 
1657, 1658, and 1659, it again rose to the third magnUtnie, 
though soon after it decayed by degrees to the fifdi or sixth 
magnitude, and at this day is to be seen as such. 

A fifth new star was first seen and observed by Heveltus, in 
the year 1670, on July 15.0.S., as a starof the third magnitude; 
but by the beginning of October it was hardly to be perdelred 
the naked eye. In April following it was again as bright 
as befor^ or rather greater than of the third magnitude, yet 
wholly disimpeared wout the middle of August^ »ext 
yean in March, 1672, it was seen again, but not’exccfsding 
tiiergidth magnitude: since then, it hu been no >fiirthaf 
visible, ..’jr- 

Theiitt^'and last, is that discovered by Mr. O. Kirch*'iA ' 
the ysl|Mi86, and its period determined to be of 404} days ; 
and mm it rarely exceeds the fiftH nu^itude, yet it it 
Htenr «Iii Sts returns, as we found bi 'diejrear 1714. 
BincJplen, we have watdied, aa the absenowor the'mpoil 
and Ip clearness olkweather would p^mit, to obsei^d ithe 
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first 'begiimlttg of its appearance In a six-foot tube, xrhich 
bearii^ a vocy gps&t aperture discovers most minute stars. 
And <Mi June 15* laat. It was first perceived like one of t^ 
veiw least tdesccqpical start: but in the rest of that monUi 
and Jul^ it gradually increased, so as to becmne in August 
visible to the naked ; and so it continued all the mondi 
of September. After that it again died away by degrees, 
ami on the e^hdi of December at night it was scarcely 
discernible by file tube, and as near as could be guessed 
equal to what it was at its fin«t appearance on June 15th; 
so that this year it has been seen in all near six months, 
which is but little less tlum half fts period: and the middle, 
and, consequently, fiie greatest brightness, fells about the 
10th of September. * 


An AreouHt of some large Terth lately Avg up in lAe North of 
Jrdand, By Mr. Brascms Nti tvs. 

Si vbraj. large teeth were lately feund ^ithin eiglit miles of 
Bulturbet, at a place called Maghery, in part of the Bishop 
of Killmore’s lands, on digging me foundation for a mill near 
tlie side of a small brook, that parts the counties of Cavan 
and MonogKan. 

There are in all four teetl}, two af,a larger and two of a 
smaller sort; the larger one is the farthest tooth in the under 
jaw; the other is like it, and belongs to the opposite side; 
the lesser tooth 1 take to be the third or fourth tooth from 
and has its fellow: these are dl that were fbund, and one of 
them in a piece of the jaw-bone, which mouldered away as 
soon as taken out of the earth; there was part of the skull 
found also of a very large stse and fiiickness, but as soon 
as exposed to the air, it mouldered away as the jaw had 
done. • 

Some few pieces of other bones were found, but none 
entire i yet by those bits that were found, .one might guess 
that they were parts of those that were of a laig^ size. 

llie place where this monster lay was about four feet ^der 
ground, with a little rising above the sup^ciea of tBe dirtb, 
which was a plain under the foot of a hill, and about SO yards 
fifom thp brook. Tbe bed on which it lay had ^n laia frith 
ferut with that sort rushes here called sprits,* and with 
bushes intermixei^ and nut-shells. The tuamdiM of the fern, 
in pveiy lay as we opened them, were vesy distinguishable, 
os were file seeds of the rudies and the tops of boughs* 

. The two large teeth areef equal wd|ght, 2} lb. each; the 

* * t, 6 
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twq gtnall teeth are six ounces each; but some of them are 
wasted, and some roots that enter the jaw broken off. 

Having examined the fom teeth, 1 am fVilly convinced, and 
can on sure grounds affirm, tliUt they must certainly have 
been the four grinding teetli in the lower jaw of an elephant:' 
and that the many loose fragments of bones that were found 
witli them must hav^ been remains of tlie same animal. 



So)ne 3Jicroscopirnt Ohservnfions on t/ie Substance of a Mdon, 

Hy 31. Lsuwehhobk. 

Havino kept a cut melon four days, 1 founckseveral 
of mouldlness on the fleshy or pulpy part of the fruit* 
somewhat’ green towards the rind; and of a paler colour 
towards the,middle of the fruit, rnicae spots grew larger 
every hour for the space of five days; at which time the 
whole fruit was quite covered over. This surprising 
vegetation made me curious to examine if there was A 
any difference bet^ cen ihose parts m hich were green 'V 
and the others, besides their colour. The first, being 
seen with the mictoscope, appeared to be a fungus, 
whose cap was filled with little seeds, to the number 
of about 300 ; which shed themselves in two minutes 
after they had been iq ulie glasses. 

l^ie other sort had many grass-like leaves, among which 
appeared some stalks with fruit on their top. Each 
plant might well enough be compared to a sort of 
bull-rush. They had Steir seed in great quantities, 
which I believe were not longer than three hours 
before they began to vegetate ; and it was about six 
hours more before the plants were wholly perfected: 
for, about seven o’clock one morning, 1 found three 
plants at some distance from any others; and about four the 
same day, 1 could discern above £00 more growing in a clus¬ 
ter with them, which 1 supposed were seedling-plants of that 
day. The seed of all these were then ripe and falling. 

When the whole fruit had been thus covered with mould 
ibr mx 'days, this vegetable quali^ began to abate, and wEl 
entirely flM ie in two days more. Then was the fruit putre- 

'fleshy parts now yielded no more than a stinking 
^^ibh began to have a gentle,Diotion on its surfac^' 
linued for two days without*any other appearance.^ 
tlfen ^several small maggots to move in ^ 

ch grew for the space of six days; after Tj|^ 




they laid themselves up in their bags. 
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Thus Ithi^ remained for two days nfbre witlmut motion, and 
then came forth in the shape of flies. The water at ^ 
tliat time was all gone, and there remained no more 
of the fruit than the seeds^ the vessels which com¬ 
posed the tunics of the ovaries, the outward rind, and the 
excrement of the ma^dts; all which together weighed about 
an ounce. So that tnere was lost of the first weight of the 
fruit when it was cut above 20 ounces. 


Art of Living under Wafer. By Edm. Halley. LL.D. 

Secretary to the Royal Society. 

The divers for sponges in the Archipelago help themselves, 
by carrying down sponges dipped in oil in their mouths: but 
considering how small a (juantity of air can be supposed to 
be contained in the pores or interstices of a sponge, and hoW 
much that little will be contraeteef by the pressure of the 
incumbent water, it cannot bi* believed that a supply obtained 
by this means can long support a clivcv: since by exbcriment 
it is found that a gallon of air, included in a blaader and 
by a pipe, reciprocally inspired and expired by the lungs of 
a man, will become unfit for any further respiration, in little'' 
more than one ntinute of time ; and though its elasticity be 
but little altered, yet in passj^g the 4un^, it loses its vivi¬ 
fying spirit, and is rendered effete, not unlike the medium 
found in damns, which is present death to those that breatlie 
it; and which in an instant extinguishes the brightest flame/ 
or die shining of glowing coals or red-hot iron, if put into it. 

When, therefore, there has been occasion to continue long 
at the bottom, some have contrived double flexible pipes, to 
circulate air down into a cav ity inclosing the diver as with 
armour, to bear off this pressure of the water, and to give 
leave to his breast to dilate on inspiration: the fresh air 
being forced down by one of the pipes with bellows or other¬ 
wise, and returning by the other; not unlike an artery and 
vein. This has indeed been found sufficient for small depths, 
not exceeding 12 or 15 feet: but when the depth suipasaes, 
three faUioms, experience teaches us that this method* is 
immacticable. 

To remedy these inconveniences, the diving-bell was next 
thought of; in which the diver is safely conve 3 red to any 
reason^le depth, and hiay stay more or less dme under 
water according as the bell is of greater olTlSks capacity. 
This is most conveniently made in form of a truncateo cone, 
the snudlcr basis being closed, and the larger open; and 
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ought to be so poised iiltb iee^ and so suspended, tUat the 
vessel mav sink full of air, with its greater or open basis 
downwards, and as near as be in a situation par^lel to 
tlic horizon, so as to close arith*the sur&ce of the water alt 
at once. Under this receptacle the diver sitting, smks down> 
together with the included air to thb depth desired; and if 
the cavity of the vessel will contain a tun of water, a single 
man may remain in it'at least an hour, without much in«>n- 
venience, at five or six fiithoms deep. , >, 

Being engaged in an afibir that required the skill ot ccm- 
tinuing unmir water, I found it necessary to obviate these 
difficulties, which attend*the use of the common diving-bell, 
by inventing some means to convey air down to it, while 
below: by which not only the included air would be refreshed 
and recruited, but also the water svhdtly driven out, in what¬ 
ever depth it was. This 1 efiected by a contrivance so easy, 
that it may be wondered it should not have been thou^t 
of sooner, and capable of furnishing air at the bottom of the 
sea in any qiuntity desired. -The description of my appa¬ 
ratus is as follows: — 


The bell I used was of wood, containing about 60 cubic 
feet in its concavity, and was of tlic form of a truncated 
cone, the top diameter three feet, and the bottom five, 
Tltis I coated with (pad so hjeavy that it would sink empt^, 
and 1 distributed the weight* so about its bottom, that it 
would go down only in a perpendicular situation. In the 
*con I fixed a strong dear glass, as a window to let in the 
li^t from above; and likewise a cock to let out the hot 
air that had been breathed; and below, about a yard upder 
the bell, I placed a stage which hung by three ropes, each 
of which was charged with about a hundred weight, to keep 
it steady. This machine I suspended from the mast of a 
ship, by a sprit, which was sufficiently secured by stays tO 
the mast-head, and was directed Iw braces to carry it over¬ 
board clear of the ship-side, and to bring it again within- 
board as occasion required. 


lowesi psrt to let in the water, as the atr in them condens^if 
on their descent; and to let it ou} again, when tiiey 
drawn up full from below. And t(f a hole in the inner'pait 
of f thes^ Mheb I fixed a leather trunk or hose, irell iiemored' 
with bees* wax and oil, and long enou|^ *to ffiR betow 'the* 
hip^'hole, being kept down by an appended 
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trio air «p])Or pun of tlie battels could not ctreape, 
unless tite lower ends of these hose were first iHtcd up. 

The atr-barrels beine thus prepared, 1 fitted them uatli 
tackle proper to make them fite and fall alternately^ alter the 
manner^ of two buckets in a well; which was done with so 
much ease, that two mtm, with less titan half their strength, 
could perform all the labour required: and in tlieir descent 
they were directed by tines fastened to the umlcr edge of 
the bell, which p^sed through rings placed on both sides of 
the leather hose in each barrel; sb that sliding down by those 
lines, they came readily to the hand of a man, wlio stood on 
the stage on purpose to receive them, and to take up the 
ends of the hose into the bell. Through these hosq, as soon 
as their ends came above the surface of the trutcr in the 
barrels, ail the air tlmt wtis included in the upper ]>arts of 
them was blown with great force ^nto the bell, while the 
water entered at the bung-holcs below, and filled them: and 
as soon as the air of the on^ barrel had been thus received, 
on 6 signal given, that was drawn up,*and at the salne time 
the other descended; and by an alternate succession fbr- 
nnhed air so qfiick, and in so great plenty, that I myself have 
been one of five who have been together at the bottdm 
in nine or ten fatlioma water, for above an hour and b 
half at a time,. M'ithout any sort of fll* consequence; and 1 
niijght have continued there as long as 1 pleased, for any 
thmg that appeared to the contrary. Besides, tlie whom, 
cavity of the bell was kept entirely free from water, so tliat* 
I sat on a bench, which was diametrically placed near 
the Attorn, wholly dressed with all my clothes on. I only 
observed, that it was necessary to be let down gradually 
at first, as about 12 feet at a time; and tliep to stop ana 
drive out the water that entered, by receiving tliree or fimr 
barrels of fresh air, before I descended further. But being 
arrived at (be depm designed, 1 then let out as much of 
die hot air, that nad been breatlied, as eadi barrel would 
replenish with cool, by means of the edek at the top of the 
beli;'^^pugh, whow aperture, though very small, the #ir« 
would rush 9 )th so mupn violence, as to ma^ the surface of 
the.sea Wl* and cover it with a white foam* notwithstanding 
tht^eat weight of water over us. , 

1%U8 I,found could do any ^as lyqutred to be 

do^ just under tis; and that, by takmg off tMjiWge**! coul^ 
fqp a a? as thq^ circuit of t]^ pqil, jay^ we boUom 
of ^tWjea so'frw djry, as not to be over-sh^ dn, »t. t And by 
the glws .window so much light was trimsiiiltt^, thafwhiu 
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the sea was clear, and elpecially when the sun shone, t could 
see perfe«.tly well to write or read, much more to fasten or 
lay hold on any thing under ys, to be taken up. And by 
the return of the air-barrels I ofleii sent up orders, written 
with an iron pen on small plates of lead, directing how to 
move ub from place to place a? occasion required. At other 
times when the w .iter was troubled and thick, it would be 
drti-k as night below ; but in such ca<^c, I have been able to 
keep a candle bui ning in the bell as long as I pleased, Not¬ 
withstanding the great exj[iense of air requisite to niuintam 
dame. . 


Concerning TfHtain having 'formerly heen a Peninsula. By 
D . WiLiTntjMrsGKAVFiP.ll S. 

Supposing Britain to have been a peninsula. Dr. Mus- 
grave jiroposes to examine, 1. Whether an isthmus or neck 
of land could not have been washed or worn away; and, 
2. Whetlier that'betwftn Britain and France really was so. 

In respect to the first question, he observes, 1. That re¬ 
markable ridge of land, in the strait itself, shows that the 
land there wa^ formerly much higher; but being continually 
washed away by the tides, for some thousands of years, has 
been reduced to the'sWe in which it is at this day; which 
will appear the more probable, if w'c consider, that it is a con- 
.'.stant and infallible rule, that the more the bottom of the sea is 
' worn or washed by its waters, the more level and even it be¬ 
comes. 2. The steep white cliffs, consisting of chalk and fliiit, 
on the opposite shores of the straits,and answeringto each other 
for six nines on each side, plainly show that they were formerly 
separated by washing away the intermediate earth. 3. The 
st^c and condition of tliat tract of Ituid, called Komney- 
Marsh, agree very well with the supposition of an isthmus; 
for, while the isthmus remained, it must have been an obstacle 
to the tides; and, consequently, have caused the overflowing 
of Ronmey-Marsh, as being a plain low bottom; and tliat 
' th>s marsh was formerly sea, appei^s from its strong bulwark. 
AR«r the isthmus was broken through, and all obstacles 
removed, the sea retired from Ilonmey-Marsh into its 
channel; whence what was formerly an estuary is now a 
fertile filain, miles long and eight broad, and yielding very 
good pastui^for cattle, 

Lastiv,. iiupposing that tliere was fbrmerly an istbrnus |)ere, 
it is very easy to conceive Imw wolves* i|nd other poxiqus 
j^iiiUcUi., might come into Britain; whereas on the contrary 
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8uppo4tion it will be ridiculous to inui^oe that they were 
transported thither in ships, fot the conservation of their 
species. 

We must not allow t^t wA have no hints of this event \n, 
bistoiy; what is plainer than this passage in Vifgil ? 

Penitus toto divisos orbe Britumos. 

May we not si^pose that the woid divisos niay import the 
rending or breaking off one thing irom another ? And that 
Virgil knew its signi&cation veav well, and was well ac¬ 
quainted witli antiquity, and had not forgot himself? On 
these words Servius says, “Becau'se Britain was formerly 
joined to the Continent: ” Uian which nothing can be more 

E lain, than that the breakin^f through of this isthmus was 
nown to the ancients^ • 

Tlierefore, from the whole tlie Doctor 'concludes, that 
Britain was not originally an island, bht became such from a pe¬ 
ninsula ; and that, as is probable, by the concurrence of some 
one or other of the more boisterou% win^ with the tides, 
and so breaking through the isthmus. 

An Aeantni of an Experiment to thou) that all Placet tare not 
equaHhf pdt. By J, T, DasAOVLiftts, M.A. P.R.8, 

We let fall a guinea, and tWo papers, in an air-pump, the 
one placed over, and tlie other under it, before any air wa4 
pumped out: the guinea came to the bottom when tlie pwers*/ 
w'ere in the ipiddle of the second glass from the top. 'fhen 
having laid a feather on the brass springs close by the guineti, 
ne let them loose both together; and the feather was fallen 
only down to the fourth part of the length of the first glass, 
or -r'« of tlie whole distance, when the guinea was got down 
to we bottom of the receiver. We then laid two papers tind 
two feathers, one of each under, and the otlier over the 
guinea between the siwings; and hax ing dra^ out so much 
of tlie air a<t to bring up the niercuiy in the gauge-tube, 
within a quarter of an inen of the greatest height to which it 
bould be then raised by U|e pressure of the external rfr, mo* 
caused the bodies to fkll Ml at once; and though the papers 
came down to the bottom at tlie same time as the guinea, yet 
the feathers, being much lighter, wanted about three in^es. 
But at Iasi, having hndUhe papers, feathei^ and guinea, as 
before wp pumpM out all me air, and then as 

iMf ^ ^ piqiie^ came to theliottoftt of the TCtSeivef it the 
Mmfe insmi^t of time as the ipiinca 
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8TUKILY ON SOME VOhSll, SKELETONS. 

« 

I ^ ‘ 

' An Account tive Skeleton of a large Animal impressed on 

Stone. By Dr. W/ll/jx Stukely, F.R.S. 

'At Elston, near Newark it) Nottinghamshire, was dis* 
covered an almost entire skeleton of a large animal,* impressed 
on a very hard blue day stone; the s&me as, and undoubtedly 
came from, the neii^hbouring quarries about Fulbcck, on the 
western cliff of the Tong tract of hills extending quite through 
the adjacent county of Lincoln It lay, time out of mind, at 
tlie side of a w'ell near the parsonage-house, where it had 
served for a landing-place to those that drew water; but on 
removal, the under-side c'xhibited this unusual form. Where 
the remaining part of the stone may be, which contained the 
upper paf*t and continuation ofHhe skeleton, is now utterly un- 
know n. It seems to be that of a crpcodj,le or porpoise. There 
are 1 6 vertebrae bf the back and loins, very plain and distinct, 
with their processes and''intermediate cartilages; nine whole 
or partial ribs of the lefl-side ; the*os sacrum, tne ileum in situ, 
and two'thigh-bopes di^pIuced a little ; the beginnings of the 
tibia and fibula of the right leg; on one corner there seem 
to be the vestigia of a foot with four of the five toes, and a 
little way off an entire toe, now lefl perfect in the stone: 
there are no less than 11 joints of the tail, and the cartilages 
between them of awjhk*^c I'olour distinguishable from the rest. 

About six years since, 1 was shown manv human bones 
taken from whole skeletons, with British beaus, chains, iron 
‘.•rings, brass bits of biidles, and the like, which were dug up 
in a quarry at Blankuey in Lincolnshire; w'liich probably' 
was plain mold when these old bodies of the Britons were 
interred; and since then I saw many human bones and 
armour, with Homan coins, fibula:, &c. found in a stone pit 
in the park at llunstautun in Norfolk, which were supposed 
to have been buried in the earth after a battle. Wlicnce we 
n<ay judge it a vulgar error, in the ruins of old castles and 
walls to arlniire the tenacity of the mortar, and to praise our • 
ancestors for an art vrhich we suppose now lost; when doubt¬ 
less the strength of the cement is owing to length of time; 

* atsd id future ages the same judgment may be formed of our 
modem buildings. 

From all these instances, I infer the ancient state of these 
cliffs, where this sku\etoii was found, and shells are daib^ 
found, intimately mixed in the substance of the stone, to 
forjnott^ bootvmf a softer consistence, capable of admit^^ 
ipto its bowels, and immuring them as part of itsiglf; 
and that'c’^rth which is now manageable by the plough, may 



EXPERIM<:NTS wmi VIIEETTe’s BURNINrr.-LENS. 235 


possibly, in time, assume the sam*c density, at least not far 
below the surface; for in this very ciUT the upper strata ore 
still clay, becoming the harder the deeper. , 


Experiments made tdUh Mona. Villette's Burning Conenve. 
By die Rev. Dr. J. HssRiSt and Dr.^J. T. Desaqvlisrs. 

This mirror is a concave, 47 inches wide, and ground to 
a sphere of 76 inches radius; so that its focus is about 38 
inches distant from the veriest of the glass. The metal, of 
which it is made, is a mixture qf copper, tin, and tin-glass, 
and its reflection * has something of a yellow cast. TJie 
concave surface has scarcely any flaws, and those^ very small; 
but the convex side, which is also polished, has* some holes 
in it. * • ^ 

Having held several bodies in, the focus of this mirror, « c 
observed what happened to thtm while exposed to this grcut 
beat; and with a half second pendulum noted the time in 
which any material change happeilbd toHhem. The experi¬ 
ments were made from 9 till 12 in the morning, as follow: — 
No. 1. A red piece of a Roman patera, which began to 
melt In three seconds ivas ready to drop in 100. 2. Anotlier 
black piece melted tt four, and was ready to drop in 64 
seconds. 3. Chalk tien out of ah •echinus spatagus filled 
with chalk only fled away in 23 seconds 4. A fossil shell 
(Calcined in seven seconds, and did no more in 64. 5. A piece 
of Pompey’s pillar at Alexandria was vitrified in tlie.bldelc 
part in 50 seconds, and in the white part in 54. 6. Copper 
ore, which had no metal in it visible, vitrified in eight seconds. 
7. Slag, or cinder of the ancient iron-work said to have been 
wrought by the Saxons, was ready to run in 29^ seconds 
Here the glass, growing hot, burned with much less force. 
8. Tron-ore fled at first, but melted in 24 seconds. fT. Talc 
began to calcine at 40 seconds, and held in the focus 64. 
10. CalcuUi!) humanus in two seconds was .calcined, and only 
dropped off in 60. 11. An anonymous fish's tooth melted in 

32^ seconds. 12. The asbestos seemed condensed y littlc,^in 
28 seconds, but it was how something doady; Mons. VTllette 
says, that the glass usually calcines it. IS. A golden mar- 
chasite broke m pieces, and began to melt in about 30 
seconds. 14. A silver sixpence mdted in 7i seconds. 15. A 
King William's copper halfpenny melted in 20 seconds, and 
ran with a hole in it in SI. 16. A King 0&frge*B hallfienny 
melted in 16 seconds, and ran in 34. 17. Tin melted in three 
fccoud^. 18. Cost iron In 16 secondt.. 19. Slate melted in 
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three Beconds, and had a hole in iix, 2d> 'Hnn tile melted 
in four seconds, and bad a hole and was vitrified through in 
80.^ o 21. Bone calcined in four seconds, and vitrified in 33 
22. An emerald was melted into a substance like a turqu^ 
stone. 23. A diamond, weighing four grains, lost 4 of Its 
weight. 


An Account of the extraordinart/ Meteor seen all over England, 
on Ae \QAof March, 1718-0. By Edm. HALttv, LjL,D, 

Our very worthy vice-president, Sir Hans Sloane, being 
abroad at that time, happened to have his eyes turned 
towards ft qt its first eruption; of whicli he gave tile following 
account: That walking in the streets in London, at about a 
quat ter alter eight, at night, he was surpi ised to see a sudden 
great light, far exceeding that of the moon, which shone very 
bright. He turned to the westwaid, where tlic light was, 
which he apprehended at first to'be artificial fire-works or 
rockets, 'file firsts plac4 he observed it in was about the 
Pleiades northerly, whence it moved after tlie manner of a 
falling star, but more slowly, in a seeming direct line, de> 
scending a little beyond anti below the stars in Orion's belt, 
then in the S. W. The long stream appeared to be branched 
about the middle, and the meteor in its way turned pear^ 
fashioned or tapering upwards. At tlie lower end it came at 
last to be larger anu^herical, though.it was not so large as. 
the full moon. Its colour was whitish, with a tint of blue, 
of a. most vivid dazzling Igstre, which seemed in brightness 
very nearly to resemble, if not surpass, that of tlic body of the 
sun in a clear day. This brightness obliged him to turn his 
eyes several times from it, as well when it was a stream as 
when it was pear-fashioned and a globe. It seemed to move 
in about half a minute or less, about the lengtii of and to 

£ 0 out about as much above the horizon. Hiere was left 
ehind it, where it had pasaed, a track of a doudy or fiitni« 
reddish yellow colour, Such as red-lu)t iron or glowing coals 
have, wheeb continued more dian a minute, seemed to sparicle, 
and kej^ itit place without falling. Tliis track was inter¬ 
rupted, hr bad a chasm towards its upper end, at about two 
thirds of its length. He did not hear any noise it made t biH 
tile place where the g^obe of light Idd been contirine^ fdr 
some timevRfh«.4t was extinct, of the* same reddidi-yefibw 
cdour with tlie stream, and at first some Sparks seemed th 
isstm from it, sucli as come from red-hot iron twaten on ttft 

anvil. 
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All the otlier accott&te of the phenomenon* in London* 
Bgeee y thw, that the aplendour Was Bttle ln£enor to tliat m 
the eun t thBt within doors the candles gave no manner o* 


tne skjr oeing very cieai* was so tar emced as to do scarcely 
seen, at least not to cast a shade, even where the beams m 
the meteor were intercepted by the houses; so that, for «ome 
few seconds of time, in ail respects it resembled pei^ect day. 

Now the situation of the tbr^e etties, London, Oxford, and 
Worcester, being nearly on the same W. N. W. point, on which 
the track of the meteor had its latest altitude above the 
horizon, equal to the angle of its visible way ; if we suppose 
it at London to have bera 27^ high, and at the same time at 
Worcester to be 65° hij^, in the plane of the vertical circle 
oassing through Loifdon and Worcester; su^qxising, likewise, 
the distance between them to be 90 geographical miles, or 
me degree and a half of ap arch of a great cirde of the earth. 
We shall, an easy trigonometrical i^ulus, find the peipen- 
diCular height to have been 64 such miles! 

When it first broke out over Tiverton, its diameter was 


half a degree; and its horizontal distance being 150 geogra¬ 
phical miles from London, and its altitude 60, the hypothe- 
nusal, or real distance from tlie eye, will be more than 160 
such miles; to which radius<che sub^sfise of half a degree wll 
be above an English mile and a half, being about 2800 yards 
nearly. After the same manner it is difiicult to assign its dpt 
vdomty, wliile some nudee it half, others less than a ouert^,'^ 
of a minute^ in passing from its first explosion to its last ex- 
dttetion: but the distance it moved in that thne being d)out 
S°, or 180 geographical miles, we may modestly compute it 
•to have run* above SOO such miles in a minute; which is a 


swiftness wholly incredible. , • 

Of ipveral accidents that were reported to have attended 
its passage, some were the effect of pure fancy { such as tjhw 
hearing H hiss as it went along, as if it had been very near at 
iiand t some im^ined they toit the wlomth of its beims; and 
oChoea thought wey were scalded by it. But what is cqtoie, 
and no way to be. dlmuted, is the wimderfbl noise that fbi— 
towed its explotton! All accoontp firmn Devon and Corawall, 
.and jtbe neighbouring counties, are unanimous, that there waa 
hew^ there, as it w*w4 the report e^ a very great cannon, ot 
cal^r ef a broa^de, at tome distance, was soon tol» 
,|9ipad by a ratlung mdse, as if many small aims bad’ been 
laf^iseuonsly dlsimiaged. ^Vniat was pecidiar to ihlS'sound 
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was» that it was attended ,;witl\ an uncommon tremour of the 
air, and every where in those counties very sensibly shook 
the glass-windows and doors in the houses, and according to 
some, even the houses themselves^: beyond the usual effect of 
cannon, though near; and Mr. Cruwys at Tiverton, on this 
occasion, lost a looking-glass, which being loose in its frame, 
fell out on the shock, and was broken. We do not yet know 
the extent of this prohigious sound, which was heard, against 
the then easterly wind, m the neighbourhood of London; and 
by the learned Dr. Tabor, i^ho distinctly heard it beyond 
Lewes in Sussex. 


An Acemni of some Earperiments to find luno much the lle» 
sistance of the Air retards falling Jfodios JBu J, 7’. Desa- 
GULIhRS, LL.D.' 

1 TOOK twelve balls, six of which were solid leaden globes 
of about two inches diameter; tltVee hollow gl^s bdls of 
about five belies diameter; and three light pasteboard hollow 
globes of about the same diameter; and havmg carried them 
to the upper gallery in the lantern, on the dome of St. Paul’s 
church, I let them fall down by two at a time m tlie followmg 


manner: 


First, a leaden ball and a gla^s ball; 2dlv, a leaden ball 
and a glass ball; Sdly, a leaden ball and a glass ball. Then 
1 let fall, m the same manner, the three other leaden balls, 
Nwbh with a pasteboard ball. 

Afler thal^ having the leaden and pasteboard balls brought 
up again, 1 repeated the experiment twice more with a leaden 
and pasteboard ball; then 1 made the experiment twice more 
with a pasteboard ball alone, to see how long it would be in 
fiillini'. 

On the whole it appeared, that the leaden balls were a very 
little more than 4^ seconds in falling; the two larfbst of 
the glass balls six seconds; and the pasteboard balls 6^ se¬ 
conds. 

The height of the gallery, from whence the bodies fell, was 
2^2 feet** idmve the ravement of the church, then covered 
with boards, on which they fell. 

A pail of water thrown down met with such a resistance 
in falling 272 feet through tlie air, tlia( it was all turned into 
drops like rain. * 
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os TUB PLAQUE AT COMSTANTlMOPtC. 

O/i die PUiffue at Constantinople. Py IEmanusi. Tiuoire, JtfJ),* 

I r is proved by historical documeots, as well as by daUxi 
observation, that the plague^ is brought from Egypt to 
.stantinople. Here it is fostered and retained; ana althoi^^ 
this city is scarcely ev^r free from the seminia of a formeft 
pestilence, yet a new fumes of contagion is every now and 
then imported. It is for the most part tiuppressed by a 8e> 
vere degree of winter cold. 

llic following are the symptoms; namel;jr, fever, buboes, 
airbuncles, exanthemata, heaa>adhe, phrenius, drowsiness in, 
some, wakefulness in others, anxiety, debility, or great proS'* 
tration of strength, dull or muddy appearance of the eyes, pal« 
pitation of the heart, dryness of the tongue, vomiting, hiccup, 
worms, diarrhoea, bleeding at the nose, bloody urine, spitting 
of blood: pains of the’ sidd, liver, kidneys, nnd other parts, 
To these I add a weariness and soreness of the limbs, shiver* 
ing sometimoa followed by heat, but more frequently not; 
nausea without vomiting, vertigo, trembling of the hands from 
the very beginning of the disorder. C/f thedb S 3 nnptOTns there 
is not one which is inseparable from the disorder, not even 
buboes, carbuncles, and exanthemata. In many instances 
there is no fever. Hence it may be established as a general 
rule, that whenever a disorder is accompanied with buboes, 
carbuncles, &c. we may with certainty'pronounce it to be the 
plague; but that although such symptoms be wanting we 
cannot with certainty pronounce the contrary. Thus many, 
who are seized with the plague experience mere^ a slight** 
shivering, not so much os in a common cold^ and mr several 
days none of the characteristic symptoms show themselves,' 
but at length they burst forth all at once. Some after taking 
the infection only feel a degree of languor; they are capable 
of walking about, and going through their usual occupations 
without inconvenience; but on the tliird or fourth day they 
suddenly drop down, and die on tlie spot 
^ In some constitutions the plague remains dormant for several 
llays, and then comes into action. lf«a person who is re* 
Covering from the plague commits any ^eat error ip djet, 
befbre me fortieth cby, and a fresh bubo appears, he dies. ** It 
is very unusual for a person who has been perfectly recovered 
from ‘An attack of the plague, to have it a second time during 
the same year. A person who had lived in an infecteu house 
for some months without taking tlie plague, ie^h 

s^aed with ib Old men, for the most part, escape infection; 
yciSsiig persons, on the contrary, are very liable to take i||, 
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Foreigners are more siwceptiUe of it Jhan the native iul)an, 
bitants. Of all naUens the Armenians are the least liable to 
infection. They eat veiy little animal food, but are raucl) ad* 
dieted to the use of onions, leifks, garlicl^ and wine. It U 
not safe to eat pork during the plague. Notliing pre^snoaes 
more to the taung of infection man passions of the mind and 
particularly grief and fear. Houses which are ke} clean and. 
neat are not so readily infocted as those that are dirty. Ca-> 
dkectic subjects, and persons labouring under die jaundice and 
various other chronic disorders, eimer entirely escape in* 
fcction, or if they take the pla^e, they have it favourably. 
On the contrary, it is particularly fatal to persons of a florid 
complexion and robust constitution. 

In 1712 the {dague at Constantinople spread with increasing 
prevalency at the end of May, and arrived at its height to¬ 
wards Uie end of July. A person whom I* employed to make 
observations counted above ninety dead bodies in one day. 
The Etesian winds blew strongly; luterwardb the wind change 
to the sputb. The first week after this change in the wind, 
viz. to tlie south, Itie counted only about forty dead bodies per 
diem; the second week, about thirty; the third week, not so 
many as twenty; which last is not more than the ordinary 
number of daily dcatlis at that time of the year in healthy 
seasons. 


jCtf the Injimty of ihe SjAere if fixed Stare. By EvuVKH 
* UALhSYy LL.D. 

The system of the world, as it is now understood, it takep 
to occupy the whole abyss of space, and to be as such acuAlIy 
infinite; and the appearance of the sphere of fixed stars, still 
discovering smidler and smaller ones, as we apply bettor 
telescopes, seems to confirm this doctrine. And, indeed, were 
the whole system finite, though never so extended, it would ^ 
Still occimy no part of the infinitum of spac^ which neces* 
taiify and evidently existak’' 

I have attentively examined what might be the 
qi^etice of an hypothesis, that ^ sun being one of the 
8tars,4l} dm rest were as for distant from one another as 
ore us; and by a due calculation I find, tlwt there 
oot^ on that supposition, be more than IS points in the sitrfoiee 
of a sphere, as far distant firom iu^cmitre as they are.firom 
one ano^her 4 ,and X beliefe it would be hard to md bw.to 
difee IS globes of equal magnitude, so as to touch oneji. 
fentre; for tlielSimgles of the icosaedron are from. 
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anotli^tr«!t 7 ‘li(t!e mote 4}iiMif«oni it« centre; that iff, 
the side of fits tri^ular base of tha^ solid is very little more 
than the semi'diftineter of the drcatnscribed sphere, it being 
to it neatly as ^ toSO^ao that it is plain uiat somewhat 
more than 12 equal spheres be jposited about a middle 
one; but the spherical angles or inclmations of the planes of 
these fibres being incommensurable with the 860 degrees of 
the cirde, there will be several interstices left, Ixetween some 
of the but not such as to receive in any part the iSUi 
sphere. ^ 

Hence it is no very improbable conjecture, that the nuro- 
ber of the fixed stars of the first mognitude is so small, be> 
cause this superior appearance of light arises from tlicir near¬ 
ness r tliose that are less showing themselves so small by 
»of their greater distance. Now there are in all only 16 
fixed stars, in Uie whole number of them, that can indihpuU 
ably be accounted of the first magnitude; of which four are 
Txtra Zodiat'bm; vir. Capejia, Arcturus, LucidaLyrae, and 
Ludda AquUm, to the north; four in the way of moon 
and planets, viz. Palfiicium, Cor Leonis, ‘ISpica, and Coe 
bcorpii; and five to the southward, that are seen in England* 
viz. the ibot and right shoulder of Orion, Sirius, JFVocyon, and 
Fomalhaut; and there are three more that never rise in our 
horizon, viz. Canopus, Acharnftr, and the foot of the Centaur. 
But that they exceed the number 13 vaay easily be accounted 
for from the different magnitudes that may m in the stars 
themselves; and perhaps some of them qiay be much nearer^ 
to one another than they are to us; this excess of number' 
bei^ found sbgly in the signs olT Gemini and Cancer. 


4ocOMnt a Hoy who lived a cottsiderabU Tme mthoHt 
> t.Pood, By Pathtcx Bidjn, M.J>, 

* 'Tuts aooouut is of a boy. of 15 years of age, said to ha^e 
livt^ three years without eating or drinking; during which 
time be had several severe fevers, with sometimes the loss of 
gw use dThis limbs, and one while of his speecln the 

11^ ySars he gradually recovered tolerable health, excep^pg > 
of cnie of his limbsv end taking extremely Uttle food. 


new Island late^ raised ant ^ nsfw 

Bereera, one Afomef J5^ ^Oj ^ 

Aobixson*' ina8ter^<ff a smatt vesa^ prrivpd dt 
ir'Dee. 16(i'i?20;.n«M'whk:h islfmd"heAlKwnjircbreait 
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out of the Bea. Dec. we gpt under mil at 12,o’dock at 
night, and atood from Angras, S.E. The next day at two in 
the afternoon, we made an island, all fire and smoke; a^d 
cdutinued our course tUl the aSthes fell on our deck, like hail 
or snow, all night. VA^e bore from it, the fire and smoke rpar- 
ing like thunder, or great guns. At day-^break we stoo^ to¬ 
wards it again: at 12 o’clock we had a good observation, two 
leagues soutfi from* it. V^e sailed round it, and so near, that 
the fire and matter it threw out, had like to have dune us 
damage : but a small gale ,at S.E. sprung up, and carried us 
clear, to our great joy. The breeze was accompanied with a 
small shower of rain, wlfich caused a great dust to fall on our 
deck. With this bree/e we stood away for Terccra. The 
governor informed us that the fire broke out Nov. 20. 1720, 
in the night, and that it was accompanied by an earth¬ 
quake, which sliatten'd many houses'in the town of Angra, 
and places adjacent. Fi^digious quantities of pumice-stones 
and half-broiled fish were found fioating on the 'Isba, for many 
leagues ground the islaqd, and abundance of sea-birds hovering 
about it. 

Observations on the Figures of Snow. By the Rev. Besj. 

LAEQWlTUy D.D. 

On Jan. 30. 1723, a little a(ter nine in tlie morning, wea¬ 
ther cold, wind south-westerly, but not very high, barometer 
above 30 inches, I saw that pretty phenomenon of the star^ 
‘ like snow, and though on comparing my observations afre) 
wards with those of Descartes, Dr. Grew, and Mr. Morton, I 
find I have but litde to add on the subject; yet, as 1 obs^ed 
tlie progress of nature, in this sort of crystallisation, with a 
great deal of pleasure, I hope it will not be disagreeable to you 
to receive an account of it. 

f shall begin with the 
must simple figures A 
and B, of which the S . 
former is a roundj/ih 
pellet of ice; the se- 
* cOhd,* a small oblong 
body, w}thparallel sides, 

w hich is often as fine as a hair. Of this latter kind the fldkes 
of snow chiefly consist; and thou^ t|iey look white to the eye, 
yet when viewed with a small magnifier of a microscope, they 
appear *like to many transparent needles of ice thrown toge¬ 
ther, without any order. 
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The Dext fi^e Is <•, in vhich thi pellet has shot out six 
of those Btnall bodies of equal length, and set at equal angles; 
of this kind I sa>ir a consiaer^le number. 

Thl^ next step in the ci^tallisation is d, in which those 
bodies arc lengtnened^wd have shot out a great many more 
from their sides, at eqiMl angles, but unequal lengths, growing 
continually shorter and sliorter, till they terminate in a point. 
I measured some of these, and ibund tliem to be about one 
quarter of an inch in breadth. I saw but very few of them in 
perfection, for the collateral shoots were so exquisitely fine, as 
to be liable to be broken in their or confounded together 
by the least degree of heat. 

Of the next kind, e, 1 saw a very gscat number, which be¬ 
ing examined .Iw the microscope, plainly appealed to be 
nothing but the former in disorder. Tlie edges of these were, 
in general, very irregular, but some of them happened to be 
so Tndented|^s to look like the jagged leaves of plants. 

The nexUohd, p, had 12q)oints regularly disposed, and pro¬ 
bably might consist of two of the former sojoined tt^ether, as 
to cut their angles equally. 

I saw but very few figures of 12 points, and those mostly 
imperdbst in one respect or other. 

Eseperiments concerning the D^i res of^IIeat of boiling Liquors. 

By M. Eahbeniieit. 

M. Fahrfnheit finding, in the history of the Royid. 
Academy of Sciences, that M. Amontons had, by means of a' 
tiiermometcr of his own invention, discovereu that water 
boils with a fixed degree of heat, was very desirous of makinjg 
such another thermometer, to view with his own eyes this 
curious phenomenon of nature, and be convinced of the truth 
of the experiment. 

Having made such a thermometer, tlie event answered bis 
expectation. The issue of the experiments is exhibited in 
the following table: tlie first column shows the several liquors 
used, the second the degree of heat ^each liquor acquired 

Liquors. • best acquired by 

boiling. 

Spirits of wine . - - 176 

Rain water . - - 212 

Spirit of nitre - - . - ■*-'249 • » 

Lixivium of pot-ash • • 240 

Oil of vitriol - . - 546 
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Volatile oils begin tu {>( il witk a lovp degree of heat; but 
their heat continaall}' increases by boilings the reation of 
whjch may probably be this, viz. that tne more voUtite 
particles dy off, while the rcsinotlis ones remain behind.' ‘ 

But fixed oils require so great a de^ee of heat, that the 
merdhry in the thermometer begins to boil at the same time 
witli tliem: and her.ee their degree of heat can scarcely be 
found with certainty in the manner above mentioned. 

Experiments and Obsermtions on tike Freezing of Water in 
Vacuo. By M’.'FjUinEmniT.- 

March 2. 1721, he exposed to the cold a glass ball, 
about an inch in diameter, exhausted of air,, and filled with 
rain-water almost half full; the tei.iperatiire of the air in the 
tliei monioter was''markcd at 15 degrees. In an hour after, 
he found the water still ^uid in the ball. Heathen left tfaO 
ball exposed all night in the open*^r, and next day, viz. the 
third of March, at 5 o'clock in the morning, he found the 
water still • fluid, and the thermometer at the same degree; 
the cause of which unexpected phenomenon he attributed to 
tlie absence of the air. To discover the truth of Uite con¬ 
jecture, he broke tlie extremis of the tube, tliat the, 
exhausted ball might le agaio-niled with air; on which tl>e' 
whole mass of water was suddenly mixed with very tllin 
lamellae of ice. lie broke the ball, and putting some of tltO 
iCe into some water in a glass cup, he observed it floated. 

A little time after, he observed all the water mixed widft 
icy lamella; yet the greatest part of the water still continued 
fluid between the interstices; the thermometer, put into this 
mixture, stood at 32 degrees. On repeating the experiment 
with two other balls, and after preparing them in Che manner 
^)ove mentioned, he exposed them for an hour in the (mep. - 
air, the thermometer being then at 20 degreei; an hour afmr, 
be found the water still fluid in bodi the balls, but after the 
exhausted ball was again filled with air, the water, as in the 
former, experiment, was very soon mixed with icy lamella; 
and** thd^roduction was so hpitantaneous, that it cou^d 
hardlyj^mserved with the eye. Before he broke doe'df 
the hn^he separated tlie water in the said cup ftbtn th^ 
ley on which he broke the ball, and thiew thtl 2^ 

info^ter; the ice, it is true, floated on the watOT, but hb 
in WUu..exi)erj^ the production of the lamella in fhe cun.^ 



ConeertUtiff Difference in the Meight ^ a Jffunutn Bo^t 
beltoeett Morning and Night. Dg the lieo. Mr. WAfisg. 

Mr. Wassb having me^red a great many sedentary 
people and day-labou|ms, of all ages and shapes^ found the 
ditterence in their he^it betvrenr the morning end night to 
be near an inch. He ti led himself wbesi sitting, and found 
it in like manner; particularly, August 21.172S, he sat down, 
at 11 in the morning, and fixed an iron pin so as to touch it, 
and that but barely. Afterwards fatigumg himself for half 
an hour with a garden-roller, the consequence was, that at 
12'* 3()“* he could not reacli the nail sitting, by about of 
an inch. At two the sanu^ day he wanted near of an inch. 
On the 21st, at 6" 30'” in the morning, he touchell the nail 
fully; and after the, above-mentioned exercise fur only a 
quarter of an hour, at 7*' 1 i‘>’ he Yell short Almost as much ns 
before. Oa^the 27tli, having sat iSp late with some friends, 
he was fainil^nd felt hl.nseif heavy on the ground, and with* 
out any spring, and at nine next merning, he did not reach 
the nail, though he had used no exercise. He rode out, 
but could not reach it that day. On the 2bth he rode about 
four miles; and whereas at six that morning he reached the 
nail, he had lost of an inch by tight. Sept. 19th he came 
from Oxford a little tired, and^ next miming at eight wanted 
one half of an inch. Aflef studying closely, though he 
never stirred from the writiiig-dei>k, yet in five or six hours 
he lost near an inv.li. All the difference between lahomrerf^* 
and sedentary people is, that the former are longer in losing 
their morning height, and sink ratlitr less in die whole than 
the latter. When the height is lost, it can be regained by 
t^est tiiat day, or by the use of the cqld bath 

The alteration in the human stature, it seems, proceeds 
from the yielding of tiic cartilages between the vertebrAi, to 
the weight of the body in an erect posture. 


Tht Sp I i/ie Gravities of sei'eral Bodies. By M. Faubew^ 

HStT, H.S.S. 


Gold 

Mercury 

I.cad 

Silver ^ « 
Swedish copper 
Japanese copper 
iron 


190Si 
13575 
11350 
10431 
8834 
8799 
7817 


Malacca tin 
English tin 
White marcasite 
Uegulus of i^timony 
Brass . - * v • 

Rock-crystal ^ • 
Homogeneous l^rites 


736 k 
7313 
9350 
6622 
8412 
2669 
2584 


2:6 ON Tllfe CUHRli«TS AT THE STHAITS* MOVTIf. 


Sea salt - - 2125 The same - - 1571 

Nitre • 2150 Good aquafortis > 1409 

Al\im - - 1738 Spirit of nitre - 1293^ 

Veiy white sugar - 1606J Iiain-water - lOOO 

Oil of vitriol • 1877i Rape-sped oil - 913 

Lixivium of pot-ash, Alcoliul of wine - 826 

fully saturated with The same, purer - 825 

salt - - 1563 


Of the Currents at the Straits' 3fouth, ''' 

Cape Spar tel, and Cape Trafalgar, from the we^<l i 
ocean, are known to make the Straits’ mouth; from whence 
a currenti, in the middle of the channel, which is about ij\ e 
leagues broad, between the Barbary a;nl Spanish laud, runs 
at least two miles each hour, as far as Ceuta Point; and 
there the two coasts opening about 18 leagues ^distant Iron 
each other, the current does not run above one^ni'le an i ir, 
and so continues ..‘is fap>as Cape de Gat, which is 70 leagues 
up the Mediterranean. 

It is very remarkable, that, in the year 1712, Mons Du 
L’Aigle, that fortunate and generous commander of the pri¬ 
vateer called the Plicenix of Marseilles, giving chase, ne:u 
Ceuta Point, to a Du.f'oh ship t)ound for Holland, he came up 
with her in the middle of the gut, between Tariffa andTangiti, 
and there gave her one broadside, which directly sunk her, all 
'»her men being saved by Mons.Du L’vVigle; and a few days after, 
the sunk shii), with her cargo of brandy aiid oil, arose on the 
ahore near Tangier, which is at least four leagues to the west¬ 
ward of the place w'hcre she sunk, and directly against the 
strength of the current; which has persuaded many men that 
there is a re-currency in the deep water, in the middle of the 
gut, that sets outwards to the grand ocean, which this acci¬ 
dent very much demonstrates; and, possibly, a great part of 
the water, which runs into the Straits, returns that wa^', and 
along the two coasts, before mentioned; otherwise this ship 
must of course have been driven towards Ceuta, and so 
upwards. 

The In the ^t must be very deep, several of the 
comi)M|nm of our ships of war having attempted to sound it 
with ^^^fongeat lines tliey could contrive, but could never 
hndji^ bottom. 
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An Essay on the Natural History ^ Whales. Sy the Hon.^ 

Paw Dcdlsy.- 

Thk right or whalebone Arhale is a large fish, measuring 
60 or 70 feet in length, atid very bulky, having no scales, but 
a soil hne smooth skil^ no fins, but only one on each side, 
Iroin five feet to eight feet long, which they are not observed 
to use, but only in turning tlienjselves, unless while young, 
and carried by the dam on the fiukes oi‘ their fails ; when witli 
tli(>sc fins they clasp about her extremity, and so hold them- 
«.h's on. 7'he eye of a whale is about the size of an ox’s 
( aod situated in the hinder partA)f the head on each side, 
tn 1 ■wlieic tlie whale is broadest; for his head tapers away 
f'l 'ard from his eyes, and Ins body tapers away backward; 
hi' cj »>s are more than half way his depth, or nearest his 
.1 id( r part; just undef his eyes are his two»fina before rnen- 
tii i.ed: he (.uties his tail honzoRtully, and with tliat he 
'Cl ' liinisi45kalong. , 

11 >e SCI ag-whule is near akin to ^le finback; but instead 
i a tin on his back, the ridge of the hinder part of his back 
s .'(raggc>d with half a dozen knobs ; he is nearest the right 
w I' lie in figure and for cpiantity of oil; his bone is white, but 
M 'll not split. 

'file finback-whale is distinguishable from the right whale 
I'l 'idling a large fin on his I)stfk, from 2^ to four feet long, 
lie has also two side fins, as the whalebone-whale, but much 
I«-^ei, measuring six or seven feet. This fish is somewhat 
lon^ci than the other, but not so bulky; much swiflcr and * 
I ] > furious w hen struck, and held with great difficulty: tbe^^ 
'sl is nut near so much as that of the right whale, and the 
hone of little profit, being short and knobby. The belly of 
this wdiale is white. 

The buneb or humpback whale is distinguished firomithe 
right whale by having a bunch in the place of the fin in the 
finback. This bunch is as large as a man’s head, and a foot 
high, shaped like a plug pointing backw ards. The bone of 
this whale is worth but little, though Somewhat better than 
till finback’s. Ilis fins are sometimes 18 feet long, and vgry* 
winte * his oil much as that of the finback. Uoth the finbacks 
and humpbacks are shaped in reeves lengthwise, from head 
to tail, on their bellies and their sides, as far as their fins, 
which are almut half waj up their sides. 

'rh(> sperinacetl-whalc is a fish much of the sames dimen¬ 
sion with the other, but of a greyish fx>lour; whereas tlie 
others arc black; he has a bunch on his back like the hump- 
• M 4 
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back, bot then he is distingubhed by not'havii^ tny'Hhafc^ 
bona in the mouth; instead^i^ which, there are rows of fihe 
ivory teeth in each jaw, about hve or ux inches lon^.' Hiey 
are a more gentle fish than &‘ie other whales^'and seldom, 
fight with their tails. The sparniasr‘^-oil, so ctuled, dies in a 
veat trunk about four or five feet C<^ep, an^ 10 or 12 i^t 
long, near the whole depth, breadth, and lengtli of the head, 
it^ disposed in several membranou'* cells, and covered not 
with a bone, bat a thick gristly substance |>eIow the skin. 

Their care of their young is very remarkable f they not 
only cany them on their tails, and suckle theiOi hut often 
rise with them for the beWfit of the air; dhd however they 
may be chased or wounded by the cruelty of man, yet as long 
as they have sense, and perceive life tn their young, they will 
nevtr leave them, nor will they tf/en strike with, th«r tail; 
and if, in their rtnining, the young one loses its hold and 
drops off, the dam conies about, and passii^ underneath, 
takes it on agaui. Wliales are very gregarioil^ ueing Some> 
times found 100 in a spull, and are great travellers. In the 
fall of the year, the riglit or Whalebone whales go westward, 
and in the spring eastward But the several kinds of whales 
do not mix with each otliir, but each sort by themselves. 

Tlieir way of breathing is by twd spout-holes in the top of 
the head. The spern;^aceti has but one, and that ^n the left 
side of the head. Once in a' quarter of an hour, when not 
disturbed, they are obseivcd to rise and blow, spouting out 
water and air, and to draw in fresh air; but when pursued 

* they will sometimes keep under water half an hour or more; 
0ovg/k -when a cow has her calf on her tail, she rises much 
oftenir, for the young one to breathe, without breathing 
herself. 

* The fish that prey upon the whales, and often kill the 
young ones, are by the whalemen called killers. Thcse'killers 
are from 20 to flO feet long, and have tc«.th in both jaws that 
lock into each other, 'fhey have a fin near the middle of their 
back four or five feet long. They go in company by dozens, 
and set upon a young whale, and will bait him like so many 
Ihukrdogs} some will lay hold of his tail to keep him from 
tbr^shmg, while others lay hold of his head, and bite and 
thresh him, till the poor creature, being thus'heated, I 0 II 4 
out his tongue, and then some of the killers catch bold of 
his Kps, and if frifitwible of his tongue; and after they have*' 
kdlf d him, they chiefly fbed upon we tongue and head; fiut 
when he logins to putrefy they leave him. 

Ambcrgm is foQnd onfy in the Spermaceti-whales, and Con- 
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sists of«baUs or globbiar bodiei^ of various sizes, from al)uut 

three to 12 inches diameter^ anid will weigh ironi a (lound^iid 

a half to 22 poOnds, lying loose 9 a large oval bag or bladder, 

of three or four Yeet lon^ aspd^two or three feet deep and 

wide, almost ita the form m an oxa bfAdder. ‘ 

• - 

0/Moff^tOicat Powers.* ’By M. Mu8cHssBa6sK. ^ 

M. Muschenbroek jvished to try, v^ether^ loadstoitiss 
operate on Web other .a^i^i^rent distances, according to* a. < 
certab proportiib. He bought, t^iat i£ he twk tw(s magnets, 
end hung on* of themi>y a thread, at different distances ^ove 
th^other, anOif he tied tlje end of tKb thread to a balance, he 
might we%h the quantity of ^jjp fgree with which the magnets 
ws^d act on each Qt||era which succeeded accordingly. 

The following table contains th^ experiments made At the 
different distances of inches and Ibes; and eorresponding to 
them ard columns, with the numjber of grabs which counter¬ 
poise the foit^Siealled attraction at tliese distances: — 

Dibtsnce. (vraina ' • ' Distance^ Gnun« 

Inches. Lines.' of force. yk * * lines, of force. 

12 0 . OA ‘ ^ ' 4-,...I72 

10 0. 0* ‘ 3... ,190 

9 0....:. OJ ' 2.215 

12...:..70J 1.^. ..2.50 

8..A..106 ^.290 

6 ..131 In the very pomt ofcontactor 0.340 

The following table exhibits the observations he made wi^h. 
another very good sra^l magnet, while tlie lower teqrella w^ * 
the same as before, and firmly fixed on a table: these 
meiits were made in the same manner as the former^ 
Distance. Grains Distance Crains ^ 

Inches. Lines, offeree. Lines of force. 

1 0.23 2.. . 79 

8.30} 1.. .140 

6 . 88 i 4 .. .186 

4.504 ‘340 

3.62 

But here again occur great irregularities, from which • 
nothing can he concluded: .Uiis only is surprising, that tnodj^b 
the magnet used in the second experiment was smaller tbui 
that b the first, yet, b the point of mutual contact it was 
attracted witib equal forcfs, namely, SiOgrains, while in odier 
distances tile attraction was much less.' He repeatqil these 
experiments with other magnets, and particularlpr with One 
who^e force wgs so grqat, as to affect a magnetic needle at 
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the distance of 14 Rhiidaitd tect. Uut (rotn dll the experi¬ 
ments he could only conclude, that tlierc is no ass^oble pro¬ 
portion between the forces ond distances. He wished to ob¬ 
serve, whether the force of the( magnet was the same every 
day, or greater or less in summer than in vvinter; but he 
found by several experiments, that thy^'torce is less in summer 
than in winter. Both poles of the magnet do not act with the 
same force: the north poles are stronger than the south. 

While lu' mode these experiments with magnets placed at 
diffeient distances from ea^h other, he interposed very tliick 
pieces of lead, tin, silver, copper, and a pretty large mass of 
mercury, in order to see Whether the magnetic effluvia would 
not be intercepted; and if not entirely, yet if in some measure 
at least: .but he observed, that whatever bodies he interposed,, 
the magnetic forces were always the same, as if nc iuch, 
bodies at all intervened; which he tliinks, indeed, a Ring 
surprising, and not to be understood: for we are not t< sup¬ 
pose tlnit these bodies are so pQrous as to hasi&no sol iity ; 
if tliercfpre they have some solid parts, as they have a great 
deal, shall not thise hinder the approach of a foreign duid, 
or ite egress from the magnet, or some of it at least; but ex¬ 
periments show, that the magnetic forces are nowise hindered. 

But he takes the strongest argument frmu the repelling 
forces of magnets, which are much weaker than the attracting 
forces, as appears frdm the eNperiraents below; so that a duid 
must necessarily come from without towards the magnet^ 

. .which meeting the othef magnet, impels the one Buid towards 
‘ the other, and which enters the magnet; and because the 
.poagq^tic attraction* is much stronger than the repulsion, a 
'' greater quantity of the fluid enters into the magnet than 
passes out flrom it: whence the magnet must necessarily be 
soon filled with this fluid, so as to be no longer porous; nor 
can* it be supposed, that this fluid is emitted uom all pa^ of 
the magnet, as it were; for the attraction is in every poit^tsof 
the magnet, but the repulsion is only in the pofeS. ^ 

In order to show that the mimetic repulsion ik leM than 
the attraction, the following ^le Contains the experiments 
•m^desvitb’the last-mentionea magnets:-— 

tHlAiSce. Chvdns of XMalsnce. OrSim of 

InebM. l.inc*. repuhioa, Uncs. leaulaion. 


U 11. i 

9 0 . 1 . 





10.24 In the*«eiy point of contact 0......44 
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Jin Je/nnmt of Me Strata in Coftl~Mine$, S^c. By JoiPf 

STBACUSYf JEtg. F.It.S. 

Mr. S. has been under aground, and viewed several coal* 
works in Scotland and Northumberland, and their several 
strata At Widdringij^ they ^ve four fatlioms of day, then a 
scani of coal, about six inches thick, not worth workinj^f then 
a i.lute freestone; tlien a hard stone, eddied whin ; then,two 
fitlunnt of day; then a white soft stone; mid under that a 
vein of c ial three feet nine inches thick. This is a snlail emd 
of the same nature, but not so* good as the Newcastle coal 
which comes to London market./ These veins dip to tlie 
south-east, one yard in .20. 

V Near Tranent, in East-Lothian, in Scotlwd, th^ coal dips 
alao to the south-east, in the same proportion ; but at Baldoe, 
in the parish of Canfpsy,* three miles from^ylsith, it dtpa to 
the north-east; and at Madestouia near Talkirk, to the same 
point, und4 * «the same proportion. 

The straia of earths and minerals, at these plf^ces, agree 
very nearly: they have, as die grodbd ris£s or f^s, one, tw’o, 
or three iatlioins of day; then 11 fathoms of slate, or coal- 
chves; one fathom of limestone; under that two fathoms of 
slate, earth, and stone; and then coal. And all these agree 
in this, that the pits generally need no timber, and have a 
good roof, which is supported by pflltirs of coal, which they 
leave in the working. 

At Baldoe, the coal is commonly 45 inches thick; and all 
along, for some miles eastward tlience, on the sides of the hilfti, 
are crops of coal and limestone; and tlie tenants often spit 
up as much as w'ill serve them for a w inter’s burning, jwt 
under the surface; for tlierc wants a market, and it is s^aiccly 
worth workmg for sale. And to the north-west and noith,' in 
the drift of the coal m higher ground, and consequeutlj^ lying 
over it, there appear, in tl<e sides of the hills, seams of spar 
and lead, the drift of h Inch is north-cast, and lies almost per* 
pendiculor; but what obliquity there is pitches to the south¬ 
east. . • 

’ At Auchenclaugh, six miles cast from Kyltiftw there is a 
coal 16 feet thick; tliis dips one foot in tliree, and if not 
pursued, by reason of water; and, for want of a inarkef^ will 
not pay the cost of draining. 

At Madestone, the ^coal is four feet and a half thidc, and 
above three faftioms and a half deep: they land on giiis' 
h^eka. Near Tranent three different veins are wriH^ht^ the 
u^ermost is about H fetlioma ftoiA the auifeoS) cmled tlie ^ 
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Splenty coal, four feet ai)^ a half thick; it ia a hard, bet not 
large coal; it makes a clear and strong &e; lies ten fathoms 
under the main coal, which is nine or ten feet thick, and 
c'tmes out very large. Its roof is of freestone, under which 
Mr. S. widked backward and forward two hours; but had no 
opportunity to make any other observal^ns on the upper vein, 
than that it is about four feet tliick, and neither so hard nor 
large as the otlier. ' ' 



',*Tbe engraving represents the strata in a globular projeo 
tion, supposing the mass of tlie terraqueous globe to consist 
of the foregoing;, or perhaps of 10,000 other different , 
minerals, all originally, while in a soft and fluid state, tending 
towards the centre. It must mechanically, and almost neces* 
sartly follow, by the continual revolution of the crude mass *■ 
from fvest to east, like the winding up of a jack, or rolling 
the leaves of a paper-book, that every one of these strat^ 
though they all reach the centre, must, in some place or other,, 
appear to the day; m which case there needs no specific , < 
^avitation to cause tne lightest to be uppermost, &c. for 
evory on^ in its turn, in some place of the globe or other, will 
be uppertt|||t and were it practicable to sink to the centre 
of the eanBd the strata, ua>t are, would be found in every < 
part • » 



OF TUB BTSATA OF llW.S lU JRELASD. ?S5Sl' 

il» AocowU the SiteAa qf JBogtt and of ■Jform found under 
Ground in Ireland By Jffr, J^nxa Ksliy. 

Marl is found only in tho bottoms of loiv bogs, where it 
IS soarobeU for with uugres, and found at die depth of seven, 
eighty or nine feet; i^s in ipany ^ces occasions great 
expenca in draining off the water. For the first diree feet 
they meet with a fuzzy sort of earth, called moss, proper to 
make turf for fuel; then a stratum of gravel about half a foot; 
under which, for about three'fe^t more, is a more kindly 
ntoss. that would make a more excellent fhel; this is alto* 
gether mixed with timber, but so rotten, that the spade cuts 
It as easily as the earth; under this, for the depth of three 
inches, are leaves, mostly of oak, that appear fair to* the eye, 
but will not bear u touch. This stratum is sometimes inter* 
rupted with heaps of keed^ that seem to bo broom or furze' 
seed; and in one place there appeared to be goosebeiries and 
currants; ineV^her places ii\the same stratum they find sea¬ 
weed, and other things as odd to be at that depths under 
dits appears a stratum of blue clay, ot'half a foot thick, fully 
mixed with shells; this is esteemed good marl, and throa n 
up as such; then appears tlie right marl, commonly two, 
three, or four feet deep, and in some places much deeper, 
which loolu like buiieu lime, or the lime that tanners throw 
out of their lime-pits, only thaF*it is mlicli mixed with shells, 
being the small periwinkles, called fresh-water wilks ; though 
there are among them abundance of round red periwinkles, 
such as are often thrown out on the sea-shore. 

Among this marl, and often at the bottom of it, aredbund 
very great horns, which, for want of another name, are called 
elk-homs: where they join tlie head, they are thick and 
round; and at that joining there grows out a branch of about 
a foot long, that seems to have hung just over the beast’s 
eyte: it grows round above this for about a foot or more; 
th«B spreads broad, which ends in branches, long and roqnd, 
turning with a small bend. They have also found sfaankA 
and other bones of these beasts in Uie sattie place. 

On the Controversy among MaAemtdUUms^ eonceming ihe 
Proportion of Vehmty and Fores in Bodies m Motion, 
By the Bev. Dr. Ssmu^l Clarke, 

It is contended, that the force of any body in motionss pip- 
portional not to its velocity, but to the square of its velocity, 
'ihe absurdity of whicii notion I riiall firsl make appear, 
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and then show what itris that has led these gentleman into 
error. 

In the nature of things, it is evident, that every efl^t inutit 
necessarily be proportionate to^thc cause of that effect} that 
is, to the action of the cause, or the power exerted at the time 
when the effect is produced., To av^tpoae any effect propor¬ 
tional to the square or cube of its cause, is to suppose that an 
effect arises partly*from its cause, and partly ffroni notliing, 

in a body in motion, there may be considered, distinctly, 
the quantity of the matter, and the velocity of the motion. 
The force arising from the quantity of the matter, as its 
cause, must necessarily he proportional to the quantity of tho 
matter; and the force arising from the velocity of the motion, 
as Its cmise, must necessarily be proportional to the velocity 
of tlio motion. The whole rorce, therefore, ari^ng from tliese 
two causes must ncc'essarily be* proportional to these two 
causes taken together. tVnd, therefore, in bodies of equal size 
and density, or in one and the,same body, Aim quantity of 
matter continuing alwqys the same, tlie force must necessarily 
he always proportional to the velocity of the motion. If tlie 
fisree were as the square of the velocity, all that part of the 
f 01 ce, which n ns above the proportion of the velocity, would 
at ise out of nothing. 

Whenever any effect whatever is in a duplicate proportion, 
or as the square ol any caf&e, it is always either because 
there are two causes acting at the same lime, or that one 
. and the same cause continues to act for a double quanti^ of 
time. 

The resistance made to a body moving in any fluid mefdtum 
is in a duplicate proportion to the velocity of its rnotjem; 
because, in proportion -to its velocity, it is resisted by a 
greater number of particles in the same time; and agsuu, m 
proportion to its velocity, it is resisted by the s^me parfldes 
singly with a greater force, as being to be moved hut of l||sir 
places with greater velocity. 

What 1 have thus demonstrated concerning any force, tola- 
sidered as flih cause* producing an effect, ana conoemiugAhe 
tine,« during whicli tlie force operates, is cm all fanU^ mo 
knowM»c^ged to be frue concerning velocity. And, then^e^ 
velocity imd force, in this case, are. one and the same thing. 
So thaWM afflrm force to be as the square of the velocity,'is 
ttfoiilb that the force is eqnal to the square of its^fi n 
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Ob$en)ation$ ihadi hy 0 ytmng GentUman^ who wot. Bom 
blind, or hst hi* Sight *0 early^ that he had no Jfemetnhnmce 
of ever hming wen, and»wae coached hehown IS and 14 
Year* of Age, By Mr* Wiiiutt GaagsBiDstr, F.fi. S. 

Thia young gentjdl^n kn^w colours asunder in a good 
light, yet when he saw them aAer he was couched, the taint 
ideas he had of them before were not Sufficient for him to 
know them by afterwards; and tlicrefore he did not think 
tliem the same, which he had before known by those names. 
Now scarlet he thought the most beautiful of all colours, and 
of others the most guv were the nMst pleasing; whereas the 
£rkt time he saw block, it gave him great uneasiness, yet after 
a little time he was reconciled to it; but some months after, 
seeing by accident a negro woman, he was struck with great 
horror at the sight. * * « 

When he first saw, ho was so far from making any judg¬ 
ment about idistances, tha( he thought all objects wiiatever 
touched hh eyes, as he expressed i^ as what he felt did his 
skin; and thought no objects so agreeable as those which 
were smooth and regular, though he could form no judgment 
of their shape, or gifess what it was in any object that was 
pleasing to him. 

He knew not the shape of any thing, nor any one thing 
from another, however difFcreht in ifidpe or magnitude; but 
on being told what things were, whose form he before knew 
from feeling, he would carefully observe, that he might knoiijr. 
them again; but having too many objects to learn at once, he* 
forgot many of them; and, as he said, at first be learned to 
know, and dgain forgot a thousand things in a day. 

One particular only, though it may appear trining, Mr. C. 
relates: having often forgot which was tlie cat, and which 
the d<^, he was asbaraud to ask; but catching the* cat, 
bhich. he knew by feeling, he was observed to look at her 
steadilMtly, and then setting her down, said. So, puss! .1 shall 
know you another time. 

He was very much surprised,' that those things which he 
hod liked b^t did not appear most agrce^le to bis eyes^ex** 
pecting those persons would appear most beautiful that he 
loved most, and such things to be most agreeable to bis sight 
that were so to his taste. They thought ne soonkn^ what 
licturea represented, ^ythich were slmwed tp him, Irat they 
bund afterwards they were mistaken: fpr ahoul two months 
after he was couched he discover^ at once, they represented 
Boiid bodies; when to t&st time he CQiietd«reii^em onlj 


I 
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as party-coloured planes, or surfaces diversided with va¬ 
riety of paint; but even then he was no less surprioeih 
expecting the pictures would feel like the things they 
represented, and was amazed when he found those parts, 
which by their light and shadow appeared now round and 
uneven, felt only flat like the rest; aojk asked which was the 
lying sense, feeling, or seeing i 

Being shown his ftither’s picture in*a locket at his mother's 
watch, and told what it was, he acknowledged a likeness, but 
was vastly surprised; asking, how it could be that a large 
face could be expressed in^so little room, saying, it should 
have seemed as impossibly to him as to put a busliel of any 
thing into a pint 

At flrst he could bear but very little sight, and the things 
he saw he thought extremely large; but on seeing things 
larger, those flrst seen he conceived le^, never being able to 
imagine any lines beyond tJie bounds he saw; the room lie Wjas 
in he said he knew to be but part of the hous^iyet he could 
not conceive that the whole house could look larger. Before . 
he was couched, fie expected little advantage from seeing, 
worth undergoing an operation for, except reading and writ¬ 
ing ; for he said he thought he could hatt no more pleasure 
in walking abroad than Im had in the garacn, which he could 
do safely and^ readily. And evei\^ blindness, he observed, had 
this advantage, that he tould ga any where in the dark much 
better than those who can see; and after he had sebn, he did 


not soon lose this quality, nor desire a light to go about the 
liouse in the night. 

He said, every new object was a new delight, and the 
pleasure was so great, that he wanted ways to express it; 
but his ^atitude to his operator he could not conceal, never 
seeing him for some time without tears of joy in his eyes, and 
other marks of affection; and if he did not happen to come at 
any time when he was expected, he would be so grieved, Uurt 
he-coujid not forbear crying at his disappointment 

A year aftel* first seeing, being carried uppn Epsom Downs, 
and observing a lar^e prospect, he was exceedingly delighted 
with it^ and called it a new kind of seeing. And now being, 
latefy couched of his other eye, he says, that objects at first 
appealed lar^ to this eye, but not so large as they did at 
first to the omer; and looking on the same object with both 
eyes, be thought it looked about twice as large as with the 
first couphed‘eye only, but not double, that ^ey could noy 
wa^^idiscover. 



,OAS*f ON FOSS^t OF Ft.FFHAST'J. 



Ah ntffKhmf JStfphemid aruf Mamm^i Tt^th a»d Bonn,' 

found under Cfroiend, jBy Sir Hans St Oi'vn, 

ir fs observable, that aoroi^ the vast variety of exttancous' 
subsumces, lodged an^ found in several layers of the earth, 
»t considerable depths, inhere it*is impossible that they should 
have bc^ bred, there are not So raany«,productions of the 
earth as of the sea. And again, among thos^ which must 
have originally belonged to the cai^, there are msny more 
remains of vegetables than of land animals. 

It appears, however, by tlie histories of past times, and the* 
accounts of many, both ancient aitd modem authors, that 
bones, teeth, and sometimes almost whole skeletons of men 
and animals, have been dug up, in all ages of whirlt we have 
histories, and almost ip all, parts of the n orld, of which tlic 
most remarkable for their unusual size haVb been also the 
most noticed, Thus, for instance, ib Ireland there have been 
found the hotbs, bones, and almost entire skeletons of a 


very large sort of deer, which is commonly^believed^to have 
b^n the moosC'deer, an animal of an uncommop size, some 
of which kind are thought to be still living in some remote 
and unfreouented parts of the continent of America. 

The tuSK of an elephant was taken up, 12 feet deep, iVom 
among sand, or loam, in d^ing f<ir gravel at the end of 
Gray’s Inn Lane. 

An extraordinary elephant’s tooth, one of those which 
out of the upper jaw, and which for their magnitude and.* 





taken out of the earth by digging in Bowdon'jwrva Field in 
Northamptonshire. Even the native colour of it las been in 
a great measure preserved; but it is become brittf^itli lying 
in the earth ; anp was broken into three or four pieces trans- 
veraely by the diggers in taking it up. One of them is some¬ 
what above a ywd, the other is two 'feet in lengtli $ but- th^ 
whole tooth roust needs have been at least six feet long { the 
thickest part of the larger piece is 16 inches round. The 
too^ lay buried above five feet deep in the earth. 'The strata, 
frbm tb^ suriiace, downwards to the place where md tootb* 
was^ lodged, were .as ’follows: 1. The soil IS or 14' inohek 
2., 4 foot fhid a Indf S. Lntge pebbles, * witli a smalt; 

mixium of earth among them, two i^t and a Wf. • 4. Blue 
c|ay, \ In the upper part of this stratum the tooth p^as found* 
The ti»k of an elephant, remarkable for its largiS Sik, an^ 
for its being so very entire, was found under ground m Si¬ 
beria. Ilie like tusks, and other hones of the elephant, are 
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found in sundry parts &f Siberia to a considerable quantity, 
and the tusks and teeth in particular) when lesa corrupted^ 
ttre used all over Russia fo9 ivo^. Henricus Wilhelmus Lu<J 
dolfus, in the Appendix to his nussian Grammar, mentions 
them among the minerals of Russia| by the name of Mam** 
motovoikost, and says, that die Russians behove them to be 
the teeth and boneg of an animal living under ground, larger 
than any one of those above ground. , 

Among the hills to tlie north-east of Makofskoi, tlie mam¬ 
moths’ tongues and legs are found; as they are also par¬ 
ticularly on the shores of the rivers Jenisei, Trugan, Man- 
gasca, Lena, and near Jakutskoi, to as far as the frozen sea. 
The old ijibei ian Russians affirm, that the mammoth is very 
like the dlephaut, with this only difference, that the teeth of 
the tbrmer are firmer, and not so straight as those of the 
latter. They also are of opinion, that there were elephants 
in this country when this^climate was wanner : but that after 
tlic deluge, the air, which was before warm, nas changed to cold, 
and tliatt these bog:ies hairu lain frozen in the earth ever since, 
and so are preserved from putrefaction, till they thaw and come 
to light. Inese animals must be of necessity very large, though 
a great many lesser teeth are found. But no person ever saw 
one of these beasts alive, or can give any account of its shape. 

Lawrence Lang, ip ^he Jouni^ of his Travels to China, 
takes notice of ^ese bones, &8 being found about the river 
Jenisei, and towards Mangasea, along the banks, and in the’ 
*,4iollows occasioned by the fall of the eartli. lie calls them 
mamau'bones, and informs us that some of the inhabitants are 
of opinion, that they are the bones of the Behemoth, metv* 
tioned in i^e 40th chapter of Job. The same author affirms, 
from the report, as he says, of credible people, that tliere 
have been sometimes found horns, jaw-bones, and ribs, wiRi 
fresh flesh and blood sticking to them. The same is coo* 
.firmed by John Bernard MUlIer, in his account of the Ostiacka; 
who adds, that the horns in particular have been found some¬ 
times all bloody at the broken end, which is generally hollow, 
and filled with a matfer like concreted blood; that they find, 
’together with these teeth, or horns, as he calls them, the 
skull and jaw-bones, with the grinders still fixed in them, all 
of a monstrous size; and that he himself, with lome of hia 
friends, Imw seen a finder weighing more tlmn 24 lb. 

The accounts hitherto given of fiiese maman-bones and 
teepi, OP at least their most essential parts, are copfirmed by g' 
letter of Basilius Tatischow, director-^;eneral of the mines ip 
Siberia, where he mentions tlie following pieces he Itad in hig 
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own possession: a large hom» as)ie cills it, or tooth, weighing 
ISa pounds, vidiich he had the honour to present to his 
Czarish majesty, and is now kept 4t the Czar’s collection of 
curiosities at Petersbursh; another larm horn, which he pre« 
sented to the Imperi^ Academy at Petersburgh: anothrr 
stiU larger than either of*the8e two, wjhich he cauMd to be cut, 
and carved himself several thbgs from it, the ivory being very 
good; part of the skull, corrupted by having lain in tlie 
ground, and so large, that it seemed to him to be of the same 
size with the skull of a great elephant; the forehead, in par¬ 
ticular, was very thick, and had an excrescence on each side, 
where the horns are usually fixed. * 

In Sir llans Slonne’s collection is one of the grinders of 
an elephant, which was likewise found in Northamptonshire. 
The above tooth was Ipdged ut almost 12 feet depth in earth. 
Above it were jthe following strata: 1. l^e top eartli, a 
blackish, clayey soil, about 16 inchd's. 2. Sandy clay inter¬ 
mixed with peroles, five feet. S. A blackish sand, with small 
white stones in it, one foot. 4. loamy, softer* sort of 
gravel, one toot. 5. A sharper gi avel, about two feet. The 
tooth was found a foot and a half deep in this stratum of 
gravel. Below this fifth stratum there was a blue clay. 

In his collection of quadru{)eds and their parts is part of 
an elephant’s skull, whicn was jbuiid jajGlouccster alter the 
year 1630, with some large teetli, some five, others seven 
inches in compass. 


Obtervatiott$ towards eomposing a Natural History of Mines 
and Metals, By Dr. NtcHOLLs. 

Of all the substances concurring to form the ’ terrestrial 
globe, laoN probably bears the greatest share; as it not only 
abounds in most kinds of stone, showing itself in varietidk of 
crocus, all which gain a more intense colour by fire; but also 
enters greatly into the composition of common clay; as may 
be judged from the similitude of colour between clay and dry 
iroR'onsi from the easy vitrification of clay i from the resem ^ 
blance bEtween clay so vitrified and the clinkers of iron; from* 
its deep red colour after caMnatlon; and, lastly, from its 
yieding pure iron,.!^ being burned with oil. 

When most pure, the^re is found under three diffierent ap> 
pearances!; 11 A rich flry ore, whose scrapings exaedy re¬ 
semble an' alkohol martis: thb kind of iron ore has worf 
nearly the colour of common clay. 2* A rich iron ore, witn 
part' of die wall of the load formed by A contRetion of yellow 
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crystal’}* In 'this 8tone*'the iron radiates from points forming 
segments of ^tiercs, and where these spheres' leave wy m» 
teritices is found a crocn4( or ochre. .S. A stone of iron of 
. the kind used for but nishing ptate; it is of the species ti the 
hatmatttes. Both these ]at>t stones scrape intp a deep croOuA . 
And foom the second instance we ‘may coidecturci that the, 
yellow colour in crystals arises fVoni a croct»^ entangled with 
tite stony salts. ' 

The metallic substance found in Cornwall, and from which 
these islands arc sbpposed to take their name, is Tin* ft is 
never found but as an ore; whereas gold is never found but 
as a metal, at least its bre is unknown, and all other metals 
are found sometimes as a metal, and sometimes as an ore. 
Tin alw&ys shoots into crystals, which are of different mag* 
nitudes, froin two ounces in a .single crystal, to such as 
escape our sighl These crystals are for tlie most part in* 
torspered in loads of ot^ier substances. As, 1. Tin crystals 
interspersed in a load of n kind of clay, in whibh is observable 
a considerable qvantitynof red ochre. 2. A kind of hard iron 
stone, in which arc very small crystals of tin. S. Some¬ 
what larger crystals, interspersed in a dry red ochre. 4. Tin 
crystals, interspersed with spar stone and a sort of marl. 
6. Larger crystaUi, interspersed in a kind of clay and red 
oehre. When 100 .sacks of^the load, each containing more 
than a Winchester bushel, yield one gallon of clean ore, the 
loud is esteemed very well worth working. Sometimes Aese 

so collected into one mass aS to form loads of 
pure tin ore, and so large as to yield to the value of lOOl. 
every 24 hours. * 

The crystals seem to be the heaviest bodies the earth pro¬ 
duces, except quicksilver and real metals. Their specific 
gravity is to water, as 90^ to 10; to rock ciystal in watcTf 
us 90j| to 26: to diamond, as 90^ to S4; and to pure malleat^ 
tin, as founa by rraeated trials, as 90} to 78; from wbenOd 
appears the possibility of wliat some miners affirm, viz. 
a cubic inch of some tin ores will yield more thim a ci^b 
inch of metal. ' ' 

W 

A netff Motkm dweovered m the Fixed Stad^ itx 

Cause asngned; the Vdoeity and Equable Motion iaght 
deduced* By the Bev. Jjmss 

Mr.'M otYNFDx’s ai^aratus was completed, Rhd fitted 
observing, about the end of November, and on 0^ 
comber S. follow ing, the bright star ia the h^d of Uftted,* 
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morked y bi^ Btiy«r, waI fbr tbe fir&t time observed, d# it 
pas$ed thd cenith, and its situation carefully taken 
with the instnunent. llie like olHtrvattona were made on 
tl^e 5th, nth, and 12th days'of the same month, and there 
f 4 )pearing no material difference in the place of the star, a 
' further repetition of them at tliis season seemed needless, it 
being a part oiS||die year when no sensibly alteratitm of pa-* 
lallax in this star could soon be expected It was chiefly 
therefore curiosity tliat tempted Mr Br^Qey, being then at 
Kew, where the instrument was fixed, to plpare for otwerving 
the star on Dec. 17., when having adjusted the instrurnmvt as 
usual, be perceived that it passed a httle moie southerly this 
day than when it wm> observed before. This sensible alter* 
iition tlie more surprised them, os it was the contrary way 
from what it would hpve .been, had it proceeded from an 
annual parallax of the star; about the beginning of Marcli, 
1726, the star was found to be 20"''more southerly than at 
tlie time of the^rst observation. It now, indeed, seemed to 
have thrived at its utmost limit soutlivard, bpcau&e in-'severaJ 
tiials made about this time, no sensible difference was ob> 
served in its situation. By the middle of April it appeared to 
bn returning back again towards the noi tli; and about tlie 
beginning of June it passed at the same distance fVom the 
zenith as it had done in December, when it was first ob* 
served. ** * ’ 

A nutation of the earth's axis was one of the first things 
that offered itself on this occasion; but it was soon found to ,, 
be insufficient; for though it might have accounted for the 
change of declination m y Draconis, yet it would not at the 
same time agree with the phenomena in other stars: parti¬ 
cularly in a small one almost opposite in right aseension to y 
Drjtconis, at about the same distance from the north pole <a 
the equator; for, though this star seemed to move the same 
way, as a nutation of the earth's axis would have made it, yet 
cbeng^ng its declination byt about half as much as y Dra^is 
in the same time, as appeared on comj^ing the observatiems. 
pf Jboth made on the same days, at different seasons the 
yeffik this plainly proved Uuit the apjwrent mo^<m of lhe * 
staf^tas not occasioned by a real nutation, since if that had 
beeiflPfe caus^ die alteration in both stars would have beeh 
neaij^ f^ual 

^ When the year was citmpleted, he began to exmaina and 
Qi|mare 1# obseryatia&s;, and hat^g pretty wall 

e> ta the ganeralJaws of the pAopfmana,^j^a then ^ 
des^l^wed to find oui tb% causa ^ them, fX§ waaalraady. 
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coDvinced, that the wparent motion of the ttars n^as not 
owing to a nutation of the earth’s axis. The next tiling that 
offered itself was an alteratioh in the direction of the plumb- 
line, with which the instrument was constantlj rectified; but 
this, upon trial, proved insufficient. ]^e then considered what 
refraction might do; hut hwe also'nothing satisfiictory oc¬ 
curred. At lastrhe conjectured, that all^the phenomena 
hitherto mentioned, proceeded from tfte progressive motion 
of light and the etums annual nudion in its orbU, For he 
perceived that, if4l|ht waa propagated in time, the apparent 
place of a fixed object would not be the same when the eye 
IS at rest, as when it is Vnoving in ai^ otlier direction, than 
that of the line passing through the eye and object; and that, 
when thb eye is moving in different directions, the apparent 
place of the object would be difFei;ent., 

Mr. B. considered this matter in the following manner. 
He imagined C A to be' a ray of light, falling 
perpendicularly on the line B D f then if thfe 
eye be Ut rest aU A, th« object must appear in 
the direction AC, whether light be propagated 
in time or in an instant. But if the eye 
be moving from B towards A, and light be 
propagated in time, with a velocity that is to 
the vdocity of the ^yje as C,A to B A; tlien 
light moving from C to A, while the eye moves 
from B to A, that particle of it, by which the 
object will 1^ discerned, when the eye in its 
motion comes to A, is at C when the eye is at B. 

Joining the points BC, he supposed the line 
C B to be a tube, inclined to the line B D, in 
the angle DBC, of such a diameter, as to admit 
of but one particle of light; then it wa« easy 
to Conceive, that the particle of light at C, by D A 
which the object must be seen when the eye, as it moves 
along, arrives at A, would pass through the tube BC, 
if it is inclined to BD in the angle DBC, and accompanies 
the eye in its motion from B to A; and that it couW nol» 
come TO the eye, placed behind such a tube, if it had any Other 
inclinatjoi^lkS the line BD. If instead of supposing CB so 

I, we imamne it to be the axis of a larger; then 
le reason, the particle of light at C could not pass 
; axis, unless it is incHned to BD, in the an^e 
In like manner, if the eye moved the contrary 
im D towards A, with the same veloci^, then the 
ist be inclined in the angle BDC. Althou^, there- 
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fore, the true or real place of an object U pei^ndiculaf to 
the line in vhieh the eye is moving, yet the visible place will 
not be so, since that must be in die direction of <he tube} 
but the difference between {be true and apparent^ilace WfU 
be, oicteris paribus, greater or less, according to the different 
proportion between tliC velocity of light and that of the 
eye. So that ift We could suppose that light was propagated 
in an instant, then there would be no difference between the 
real and visible place of an object, though the eye were in 
motion; for in umt case, A C being infihite with respect to 
A B, the angle A C B, the difference between the true and vi; 
sible place, vanishes. But if liglit be propagated in time, 
which will readily be allowed by most of the philosophers of 
this age, then it is evident from the foregoing considerations, 
that there w'ill be alv^ays ^ difference between the real and 
visible place of an object, unless the eye is tnoving either di¬ 
rectly towards or from the object. 'And in all cases, tlie sine 
of the differerte between 4he real and visible place of the 
object will be to the sine of the visible inclinatioil of the 
object to die line in which the eye is moving, as the velocity 
of the eye to the velocity of light. 

It is well known, that Mr. Komer, who hrst attempted to 
account for an apparent inequality in the times of the eclipses 
of Jupiter’s satellites, by the jiypotbe^s of the progressive 
motion of light, supposed thal it spent about 11 minutes of 
time in its passage from the sun to us; but it has since been 
concluded by others, from the like eclipses, that it is propaV.' 
gated as far in about seven minutes. 'Die velocity of light, 
therefore, deduced from the foregoing hypothesis, is, as it 
were, a mean between what had at different times been 
determined from tlie eclipses of Jupiter’s satellites. 

These different methods of finding the velocity of light 
thus agreeing in the result, we may reasonably conclude,’ not 
only jiwt these phenomena are owing to the causes to which 
they have been ascribed; but also, that light is propagated, in 
the same medium, with the same velocity after it ntas been 
reflected, as before: for this will be the consequence, if we 
a|lcifr tliat the light of tlie sun is propagated with the saihe' 
veloiiili^, before it is reflected, as the light of the fixed stars. 
And this will scarcely be questioned, if it can be made appear 
that die velocity of the light of all the fixed stars is equal, and 
that their light moves, of is propagated, through equal spaces 
in equal times, at all distances firom them: both whidh imlnts 
appear to be sufficiently proved ftom the apparent alteratjon 
of tlie declination stars of different lustre; tor that is net 
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sensibly diSerent in sucA stars as seem near togctlibfr tiiottgh*' 
they appear of very chiferent magnitades. And Fbatetpi; 
their situations are, if we proceed according to the foregoing 
h 3 rpothe{)j|ti, the same velocity df liglit is found from lus ob¬ 
servations of small stars of the fiftii pr lixth, as from dtose 
of the second and thud magnitude, Hvhtch in all probability t 
ore placed at very different distances from us. 

Ine pai allax of the fixed atars is much smaller than has 
been hitherto supposed by those who have pretended to 
deduce it from their obsetvations. Mr. B. thinks he may 
venture to say, that in either of two stars it does not amount 
lo 2". He thinks that if it were 1" he should have perceived 
it in the great number of observations he made, especially of^ 
y Dracoitis; which agreeing with the hypothesis, without al¬ 
lowing any thing for parallax, nearly as well when the su.t 
was in conjunction with, as in opposition to, this star, It seems 
very probable that its parallax is not so great as one smgle 
second; and, consequently, thati.it is above 400,000 times 
fartlier from us than the sun. ' , 


Ohtervatiotu made in a Journey to the Peak in Derbyshiteif 
By Mr. J. MAnvYSt F. R, S. 

The Peak in Derbyshire is famous for seven places, which 
our ancestors have deemed wohders: 1. Chatsworth, a mag¬ 
nificent seat of His Grace the Duke of Devonshire; Mam- 
\ tor; S. Elden-hole; 4. The ebbing and flowing well; 5. Bux- 
ton-well; 6. Peak’s hole; and, 7. Pool’s hole. ’ ' 

The first being work, not of nature, but art, doet not 
come within the design of this account. 

Mam-tor is a huge precipice fiiciog the east, or south-eaM, 
which is said (o be perpetually shivering, and throwing down 
medt stones on a sr^ler mountain below it; and yet, neither 
the one increases, nor the otlier decreases in sise. 
mountain 4 chi^y composed of a sort of slate-stone, ^led 
in that country black shalb, and great stone. The nature of 
the black shale is suph, titat tboi^ it be very hard be/ore 
“It exposed to the air,yet it it afte^rdsvmy ettrik cruArtfleir 
to dust ' * ' '* * 

Blden-hole it a huge perpendicular chasm of unknoim * 
depth. Mr. Cotton says, that he sounded yard;^ and iMt 
the plummet drew. But he might Easily be deceive^ tumMs 
hia, plummet was of a very meat weight; for otherwise ihe 
w^ght of a r<^ of that length, would oe so great, as to nudee 
tl|e landing of the plummet scarcely peiroiyMle. Be that at 
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it inay,*tlie ilc|rt!i is* (Unibtk'ss, very (^ii«ttlerabio ; uiul ati wa 
have no where in ’Eiighind so goml an opportunity of seureh- 
ing^ the bowels ol‘ the earth ^to so great a depth, it is extra- 
oi'dinary no cunous person has ever had the courage to ven¬ 
ture down. It is said, wideed, that a poor fellow was hired tt> 
be let down with a ro|HJ about* his middle, 200 yards; aiut 
that he was drawn up again out of his senses, and died a few 
days atler. Hut probably if any intelligent and prudent per¬ 
son was to be let down in a proper machine, he woulil not 
be much in danger, and his fatigue would be very inconsi¬ 
derable. 

The ebbing and flowing well is Mr from being regular, as 
some have pretended- It is very seldom seen by the neigh¬ 
bours themselves; and Mr. M. waited a good while at it to 
iio purpose. • * 

Buxton-well has been esteemed fi w ondcr, on account of 
two springs, on^* warm and the other cold, rising near each 
other. But the wonder is how lost, both being blended to¬ 
gether. The spring which is now liled for bathing appears 
to be 324 degrees of one of Mr. Hauksliee’s thermometers 
warmer than the common spring-water there, or 82 of Fah¬ 
renheit. The spring-water kept the spirit of wine at 41, the 
Bath Water raised it to 80^. 

Peak’s hole and Poole’s holes ore twdTemarkablc horizonfal 
openings under mountains, the one near Castlcton, the other 
just by Buxton. They seem to have owed their origin to the^, 
springs which liave their current through them. It is easy*' 
to imagine, that when the water had forced Its way througli 
tlte horizontal Assures of the strata, and had carried the loose 
earth away with it, the loose stones must of course fall down; 
and that where the strata had few or no fissures, they reniaihed 
entire, and so formed tliose very irregular arches so mudi 
wond^ed at in these pkices; which seems a more probable 
origin than what others have hitherto proposed. The three 
rivers, as tjiey ore commonly called, iu P^’s hole, are only 
some parts of tlie cave deeper tlian the rest, and recci^ ing 
all thetf water from the spring which comes from the /artier- 
end of tlie cave. The water which passes through Pool’s 
Imle is impregnated with particles of lime-stone, and so has 
iocrusted almost the whow cave in such a manner, tliut it 
appears like one solid ro^. 
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.4a Aivoioii ^ tAe Imperial Salt Works of Sooto&Tf ir Upper 

Hiu^arp, JBjf EnnskT BnucKMAHt M, D, f 

86 uwak is a Hungwiaa word, signifying in Gtirmmi ifdt- 
burg, coin|)osed of so, i. e. salt, and tea, tlwt ts^ fnir^i >or 
town, where the salt-works afre. E{)hr, a city of &e county of 
Sadr, is entirely peopled widi officers of the excise, hnd miners 
or wood-cutters, and is situated on the summit of a iittie 
liill. 

We first descended into the works down the well by^a 
rope, seated on leathern dogs (as they term it), about K) 
fathoms deep; after whijh we again descended 100 fathoms, 
by clinging perpendicularly against the wall and sides of the 
wells ; and having again continued our journey under gi'ound 
in the salt-work, we then foundi ouroelves in the cuts, and 
saw all the alleys cut in^the finest rock-salt; in tlie mkUt of 
which there were here and there some veins of a dark grey 
flint. The miners work to cut* this rock-salt, which they 
draw up* by a ro^ie, and' ]>ut it into a reservoir, where they 
cleanse it with salt-water. They boil it afterwards with die 
same water, till it becomes of the consistence* of crystal, and 
then put it into vessels, which contain about 'S6H lb. weight 
each. 

A» to the vegctabki'or fossil-salt, it is extremely white and 
transparent; and in such plenty in the salt-works of the 
^county of Mannar, near Transylvania, where there are lai^ 
'entire mountains of salt, that one might furnish tlic wh^g 
world for quantity; os also, because as soon as cut. It ^groa' 
again anew in a very short time. They break and cut it; 
though it appear at first black, yet in pounding it becoH 
extV’emely white; and so it is with that used in Hungaty« 
they send all the salt of Sdowilr into foreign countHeS.^ 1^00 
find almost in every inn two atones like to those to 
make mustard, between which they pound and break that 
sort of rock-salt; and one finds (dso in their stablesJarge 
pieces of that mineral, wliich the cuttle lick at pleR&urei! ^ 

• return to the salt of Sdowdr, there are SojpAbdfn'es in 

the alleys of rock-salt, of the most delicate' blu^ Ibd 
yellow'colours. Wc observed that, tliat of the first colour, hidng 
exiioscd to the sun for some days, lost entirely all tliar‘h^£ 
tifuf uTfra-marinc, and became whi^ as tfic oth'er'f^^It 
which did not liaf>l!N;fi to t)*e yellow, which proMt^^: its 
cedoufit but frhen mumled both tugi^tfier,,tire salt was Vmilfief 
bhte nbryellbw, fijNsjifbtlucejl a f 

But nmat ts^ fuost edfiouk and rbmurkabreah* tii<*sc‘ subtef- 
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raneous fosatis ate die flowers of salt^ whidi grow as tlie 
beard of a goat, with Uiis difference only, that tfa^ are much 
whiter, and much finer. One cannot enough admhe these 
V^etabiea, yet one cannot find tiiem in aU the cots, nor at 
all timee, jtot they appear and grow according to the temper* 
Bture of the seasons, which in tliuse parts is very whole* 
some, and without any thing noxious. I'^se sorts ot plumes 
of salt are very brittle; they melt also in moist places, and 
dissolve into an evaporated oil, but are nevertheless the most 

E ure salt, tlie finest, the most acid, the most white, and most 
pautiful; so that it is not without reason they have given it 
the name of Bower of salt. ^ 


MagnetlcoX Observations and Expenmenls. Btf SLUrisoiuN 

Havehy, jpjsq. of Shifsion. * 

The observations made by Mr Savery are as tollow: 

That the twd opposite ptfrts of a loadstone attract most 
vigorously, and are called its polcso The* middle between 
its two poles does not attract at all, and may be called its 
equinoctial; and from either pole to the middle, the attract* 
in^orce gr^ually abates. 

That there is no diflerence, that he could find, between the 
force of strength of attraction gand tha^ of repulsion in the 
i«me pole of miy loadstone or magnet, unless when a smatt 
one approaches sc near to a large one as to have its pdlarity 
more or less diminished by it. * 

These properties com ince him, that there it no such thing 
in nature as magnetical attraction without polarity, which it 
constituted of attraction and repulsion; and these two powers 
being always equally strong in the same pole of every mag* 
n^ he thicks it a plain contradiction, to say this <w (hat 
loadstone has a strong attraction, but a weak polarity or 
direction. 

That no interposed body whatever, unless it be magnetical, 
though the most solid in nature, was ev^r known in the least 
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fullv 
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That evesy fhutum oTs loadstone is an entim or perfec| 
loadbcmie, having In itself both poles as the whole atoi^e had; 
and that the poles ifi each flniatum have their dhectfon, *as 
the figure of it will admit, m samepafanel line in 
lioy were directed both in it and Uie whole stone, he* 


near as 
■vluch they 
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fore it vras separated: for the polarity of eveiy fti^rn’ent u 
usually, if not always, before they are separate, parallel to 
that o*f the whole stone, and, cy>nsequently, to that of each 
other: and If ever it is found otherwise, Mr. S. thinks that 
loadstone wants of perfection. So that the parts of tmy mag* 
net, when cut in two transvA-sely, or per^ndicular to its 
axis, become compiute magnets, having each their poles and 
axis parallel to the whole magnet; and that, whetlier the two 
parts are equal or unequal. And the sum of the weights of 
iron, lifted by the two parts separately, is greater than tlie 
single weight lifted by the whole magnet. 

That all inagneticaJ attraction (as also repulsion) is mutual; 
for iron qr steel attracts the loadstone, as that docs iron or 
steel, ami they also each other. 

'I’hat every lot^stonc communieates«virtue to iron or steel, 
not only by contact, bu^ even by their approach althin its 
attractive sphere, more or less as nearer to, ojr farther from, 
its body; and likewise its poles, dlso according to the shape, 
size, Hiid specific’Virtue,*'and figure of the iron or steel, and 
their proportion of magnitude to each other; and tliat a small 
magnet communicates nearly as much virtue as a large one. 
So>ne authors write, that die loadstone loses none of its virtue 
by communicating of it to iron or steel, which Mr. S. doubts 
the ti'uth of, especiaHy^ the^tone is small in proportion to 
the stet'l, in which case he has knoani touched steel to lose 
.considerable virtue. 

‘ That steel is not only more receptive, but more retentive of' 
magnetism, than common iron; and iron or steel hammered 
hard, dian the same while soil; but steel hardened by quench¬ 
ing, tlian either of them. 

That such iron or steel as has magnetic virtue communi- 
catad to it, also communicates it to other iron or steel after 
the same manner as a loadstone does. Which virtue, afler 
ever so many communications, is, as to its nature, perfectly 
the same with that of die stone itself, having both poles, 
and will touch other 8tc*el, and diat a compass, as well 
' as diejoadstone itself, and as vigorous, if properly used. 

Tlast every loadstone, widiin its attractive sphere, has a 
power to keep one piece of iron suspended to another, espe¬ 
cially if that to which it is suspended is the larger, and thair 
ends be bright and clean, where th^ touch each other; and 
if ^le suspended iron is not too heavy, the other wiU dmw it 
up‘ from either pole of the naked loadstone actually touchmg 
it, and will also keep it suspended, till at a consiuerable ^s- 
tance; bill will not draw it off in such manner, from the 
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ormouf of anaruied stono, if the annour and iron are botii 
of them bright and clean at their contact. Hence it must 
follow, •— ^ 

That an armed loadstone con lift more with either of its 
poles, used singly, than the same can lift naked: that not 
only steel or iron, regularly touched, but also oblong iron void 
of permanent virtue, will perform sjl tliaiwony loadstone can, 
though not with the sameMegree of power: for either of them 
will attract, keep one piece of iron suspended to anotlier, and 
conmiunicate some degree of permanent polarity to steel 
Vi ell hardened, as Mr. S. has experienced, and also to an iron 
wire. ^ 

That, of a soft iron bar void of fixed polarity, as soon as it 
is in an erect position, the higher part from the middle up> 
aard becomes a nortli> pole in north, or a south pole m south 
magnetic latitude. And, e contra, ^he low&r part from tlie 
middle downward becomes a suuUi pole in nortli, aud a north 
pole in south latitude: but*as soon as the bar is inverted, the 
polarity is shitted in it, and in nortlf latitude the end newiy 
placed upward becomes the north pole, though it was a soutli 
one immediately before, and the other end the south pole, 
though it was its north one juift before. Hie case is the same, 
if such a bar is placed horizontally in or near the magnetical 
meridian ; for the end directedttowanWkc north will constauly 
be a south pole, and that which is directed toward the south 
a north one ; and as soon as the ends of .the bar are shifted,^ 
the polarity, in respect of the bar, is shifted also, but not in 
respect of (he earth, for which reason this virtue is cidled 
transient, and is conmimiicatod by the earth s central magnet 
in such manner as other loadstones are said to do. 

That if a bar of iron or steel, not having the least degree of 
fixed virtues, be placed in any position, except at or near to 
a right angle with the magnetical line, it will not only for the 
present receive a transient polarity, but if it remain so IChg, 
the said polarity will graduallv become fixed or ))crmanent, 
more or less, according to the hardness, or softness of (he bar, 
and tlie time it has remained in that position, and the an^le 
its length makes with the magnetical Ime^ and tlie prop(&tinn 
of tliei^gth to its magnitude, the longest, cmteris jiaribiis, 
usually receiving most virtue; and sometimes when sill these 
*advantages concur, the polarity will be sensibly permanent in 
a litrie time, and not require a very long time to be,reni|eted 
})rctty strong. 

Hiat by placing the said bar afterwards in the same position, 

<» N d 
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only with it» ends shided, it will gradually losa its galiiod 
mumetistti, and at length have its poUirity cl^ged. 

That magnetism not only in toj|iched iron and stedi bat also 
in the loadstone itself, is so<m destroyed by fire. ^ ' 

That though fire destroys fixed magnetism in Steel or iron, 
yet if they are set to cool in an erect ^losition, or rather in tlie 
direction of the magnetical line, they wiil gain mme or less 
fixed virtue by the time they are Cold; but espedidly steel 
heated to a seasoning height, and m that position cooIm sud> 
der^ under water. * 

That while a piece of iron of some magnitude is held at 
one pole of a loadstone,^ it will increase the attraction of 
the other pole'thereofj and enable it to lift somewhat more. 

Tliat if either pole of a magnet, large enough, touch one 
end of an oblong piece of steel, notctoo4arge and long for the 
magnet easily to bet on, |t will transmit its own virtue to the 
other end of the steel which is farthest off, and make it a pole 
of its own kind; while the end tbat touches* the stone has 
virtue of the contraiy pelc: but ftie virtue usually is not sO 
strong in the end which is untouched as in that which is. 

That a needle first equally poised, then touched and put to 
oscillate on its pivots in the mt^etical meridian, will in nbrth 
latitude have its north end (t. e. its south pole) depressed until 
it directs to the nni tlv-attracting point of the central magnet; 
where, after several oscillations, it will at last rest: and in 
south latitude the south end will be depressed after the same 
'•tnanner. 


An Account of Ute different Sorts of Paper of the Ancients, 
Bp the Hon. Sir Johs CtERKt F.R.S, 

Of the several sorts of charta used for writing, th(^ 
must ancient were made of barks of trees, or skins, or were 
such as are called pugillares. The oldest were of the inner 
bark of trees, called liber in Latin, udience a book had the 
name of liber; but vefy little of this sort is now in beii^« ex« 
ce^ the Egyptian papyrus may ^ accounted one species of H. 

l!^ ^pynis was made»of a plant having many peUiCdo&s 
tunicl^ Rs Pliny informs us, which were separated'ftom One 
another by a needle, and then glued again together, to give 
them a and firmness sufiici^t to retain what m%hT 

be wrilBi^bn them. Alexandria was ftie place most etaimqnt 
for thjb manu&ctttre. There are some firagrants of dtia sort 
still^tant in libraries, particularly Ute fkniOus manuscript 
,'Marie’s Go<!pel at ycnice. ^ ♦ 
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The’chaiue mewbransccK are ittwfe of the skins of animals, 
dressed either like one fj^ove>lestHer, qt modem pordunent^^ 
The first sort was common)^ used by tlie Jews fi>r writing the 
law of Moses on it« and hom the rolling dp of tihese duns^ 
comes the word voluxyen. ISpt tlie skins wnieb Varto and 
Pitoy say were first macde by Eumcnes king"' of Pcrgamus.t 
were in mmre common use: however, Eiyueues, who is re¬ 
lated by these authors to have made them in opposition to. 
Ptolettiy king of Egypt, who had ibrbidden the exportafikm of 
the papyrus from his dominions does not seem to be the in¬ 
ventor of tlie charts membrouaccs; since Jlprodotus, whe 
lived lon^ before his time, inforrav us, that the lonians and 
other nations used to write on goat and sheep ddns. Jose¬ 
phus also tells us, that the Jews sent their laws written on 
skins in letters of gold to Ptolemy; by which it seems as if 
the writing ou skins was no new thing at ihat time among 
die Jews. 

The use of tfie pugillares'was also very ancient, being men¬ 
tioned by Homer, and among the Imtins by Hautus: They 
were made of all sorts of wood, ivory, and skins, covered over' 
with wax. Tliey were liW'Wise of several colours, as red, 
yellow, green, Siifiron, white, and udiers. Being waxed over, 
any thing was easily wrn leu ou diciu by the point of the* 
stylus, mid as easily rubbed ou^ and .altered by the fiat part 
or it. Sometimes these pugillarcs were made of gold, silver,, 
brass, or lead, and then there was a necessity of an iron stylus 
to write or cut the letters on tiicra. *•/ 


The diptychs and triptychs that were covered with wax 
served only for common occurrences; die other sorts re¬ 
ceived every thing else that was written on chartas or m^- 
brams, and were sometimes called by the Greeks palimpsestte, 
frpm the rubbing out of the letters on them. 

The chartsB lintee, and bombycineie, which weri^ maSe of 
linen or cotton, were of much later date; and m>m tltese 


we learned to make the paper now in use of linen rags, an. 




Writing vras practised on idl these cKartfe with a reed, an4 
af^em’srds with a peo* except on the pugUlores. These seeds 
grew on ,the banks of the Kile; the Greeks alsp used reeds 
imported fi^om Persia for the sammpu^ose. Calami argentm 
are also mentioned fpr v^iting. 

letters were ibrlhed with liquprs of various cok»irs,t 
but chiefiy black, thence called atramenturn. |t some- 
Umes made of the blood of the cuttle-fish, of 

Aiiclles composed a black of burnt, ivory^ which was called 
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elcpliantimim. They had ink also from India, of an improved 
eomnosition, as Pliny says. ^ ^ ^ ^ 

The titles of their chapters and sections were written in 
red or purple: hence the titles^of the Roman lasra are called 
nibricae. Their purpura was an exceedingly bright red,^ or 
crimson, much in vogue with the Byzantine writers; which 
was a liquor madc^f the murex boiled, and its shell vcryfineiy 
powdered; or. as Pliny relates, of the blood of that fish. 
Almost all the ancient emperors wore this colour; their 
names were painted in it on their banners; and they fi'c- 
quently wrote with it, and wore it. This colour was often 
the distinction of a Roman magistrate, and to put on tlio 
purple, was the same thing as to assume the government 
I'he children of the emperors, and such os had a prospect 
of rising to the throne, and their guar^Jians, sometimes wrote 
with green; gold also was employed for the like purpose. 


Cortjtrtarea conrerning ^targ which gometimea appetxr anddi»- 

appenr; and on S^afnrn’a Ring. By Pstek IdEWia dm 

Maupkhtuis, 

The con'^iderntion of the figures which fluids may take, 
according to the difterent ratio of gravity to the centrifligal 
force, suggested to l^iJMaupqrtuis, that probably the planets 
have such forms; since for this there is only necessary a 
swifter motion round the axis, or a less density of matter; 
'for, though few planets, that we know of, come suiSciently 
near a spheroidal figure, why may we not admit of other 
forms, either about other suns, or even our own ? these lenti- 
form planets would never be seen by us, either by reason of 
their distance, or because they would be in the plane of the 
ecliptic, or in a plane somewhat inclined to it, to which plane 
their axis of revolution would be perpendicular, or nearly s^; 
for in this sitUiation they could not be seen from the earth. 

And why might not ;iuch a variety of forms obtain among 
the fixed stars? especially, since it is very probable that 
they revolve round tneir axis, like our sun. There are, pro- 
baWy,'lentiform fixed stars m the heavens; and probably 
they are surrounded with very eccentric planets or comets, 
which, «ince they are not* fixed in the plane of the equator, 
when they approach the periheliom disturb the direction of 
the star’s axis; and then the starf which by reason of its 
situation now disappears, appeared; or that which appeared 
before, now disappears. And so a reason might be assigned, 
why some stars seem to appear and disappear alternately. 
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Butof in-anj with a tail move neai some 

powerful ipianet, wliat will be the consequence ? why> the 
matter emitted ft'orn the body of the comet will be attracted 
round die planet; and by the comet’s sending out new mat- 
ter» or a sufficient quantity being already emitted, there will 
arise a continual flux of matter found the planet; and though 
the column* emitted from the comet, may at first be either 
of a cylmdrical, donical, or any other form,*yet its centrifugal 
force, with the gravities arising both from the planet and 
from tlie effluent matter, will always render it broader and 
thinner; and thus a reason might be assigned fin- Saturn’s 
ring, the most surprising phenonie^n in nature. 

And while the tail of the comet would furnish the planet 
with such a ring, the comet itself might probably be attracted, 
if at a due distance, and become a new satellite to the planet; 
and thus, probably, se^erof comets have fupiished out both 
Saturn’s satellites and his ring; f(Fr it is not likely that Sa¬ 
turn's ring is owing to the (ffluvia of one comet, since it pro- 
jeetk a shadow' on his disk; whereas^he matter of the tails of 
comets is so rare, that the stars ma^nbe seen to shine through 
it. Saturn’s ring, therefore, seems to consist of the tails of 
several comets, whose matter is become morp dense on ac¬ 
count of his attraction. 

It is evident that a planet may acquire satellites, and yet 
not a ring; for ail comets hltve not d tail; and if a cornel 
without a tail be attracted, it will furnish the planet a satellite 
without a ring, * 

The great Sir Isaac Newton has concluded, that tlie vapours’ 
of comets are dispersed among the planets; nay, he re< koned 
this communication necessary, in order to repair the loss of 
liquid matter. And Dr. Halley and Mr. Whiston are of 
qiiiniop that both comets and their tails cause considerable 
manges in the planets, as a variation in their poles, or de¬ 
luges, and confiagrations; but comets may possibly produce 
more benign effects, and even sometimes supply tlie planets 
with useftd and surprising things. 

Ae Nature of Tnt&mitting and PtrtmroeaMn^ Sfrinf/ts 

Bp Mr. JosEm Atwell, F. R. S. 

Tun following conjectures on the subject of intermitting 
and rcd{WOcating spring were suggested to Mr Atwell by 
the phenomena of a pvticular fountain he had jteensthe 
winter before: — 

K it 


1 



271' ON INiBAMIlUNG VfhrS'OS OF WATIfR. 

I 

Tlie spring is siluatcA at out* cud of tlie town of .Bfixamt 
near Torbnvi in Devoiibliirc, and is kuown by the name of 
lAaywcIl, It is a long mile distant from the sca« on the north 
snd north-ea&t side of a ridge t)f hills, lying between it and 
the sea, and making a turn or angle near this spring*' It is 
situated in the side of those lylls, nesw the bottom^ aim seems 
to have its course irom the south-west towards the north-east, 
llicre is a constarftly running stream which*discharges itself 
near one comer into a basin, about eight feet in length, and 
4.^ in breadth; the outlet,of which is at the farthest end 
from the entrance of the stream, about three feet wide, and 
of a sufficient height. Op the outside of the basin are three 
other springs, which always run, but with streams subject t<» 
A like regular increase ana decrease with the fomier They 
seem indeed only branches of the former, or rather channels 
discharging somf parts of the constantly rtinning water, 
which could not empty itself all into the basin; and tKere- 
fore when, by means of the season, or weather, springs are 
large and high, on th^^flux or increase of this fountain, 
several other little springs are said to break forth, both in the 
bottom of the basin and without it, which disq>pear again on 
the ebb or decrease of the fountain. All the constantly run¬ 
ning streams put together, at the time tliat he saw them, 
were more than sufficient to drive an overshot mill; and the 
stream running mto basiff might be about half of the 
whole. 

Mr. Atwell made a journey purposely to see it, in company 
With a friend. When they came to the fountain, they we 
informed that the spring Imd flowed and ebbed about ^ timlK’ 
tliat moruing; but had ceased doing so about half an hour 
before they came. On tlieir return to it, a man, who was 
still at work near it, said that it began to flow and ebb about 
half an hour after they went away, and had done so 10 or 12 
times. In less than a minute, they saw the stream coming 
into the basin, and likewise the others on the outside of the 
basin begin to increase and to flow with great violence ; on 
which the surface of the water in the basm rose an inch and 
a qugrt^ perpendicularly, in near the space of two minutes: 
munediately after wliich", the stream began to abate again to 
its ordinary course; and in near two minutes' time the suin 
flice was sunk down to its usual height, where it remained 
near two minutes more. It then be^n to flow again as be¬ 
fore^ and in the space of 26 minutes flowed and ebbed five 
times; so that, an increase, dea'ease, and pause, taken toge<* 
ther, were made in about five minutes, or a little more* 
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Mf. Atwell imaginei^ tliem to be nceasioncd by two 
streams or springs, one of which passing through two caverns 
'Or natural reservoirs with syphons, meets with the other 
stream in a third reservoir,* without a s^hon; where, being 
joined, they come out of the earth together. 

Ilie supposition or rcservoira and syphons in the bowels of 
the eorth has been made by otliers. Hu( whoever has Seen 
the Peak of Derbyshire, the hilly parts of Wales, or other 
countries, must be satisfied that they abound M’ith caverns of 
njany sorts. Some of them Br,e dry, others serve only for 
passages, or channels to streams, M’hich run tlirough them; 
and a third sorl^ collect and bold water, dll they are full. 
They must also have observed, that there arc soraethnes nar¬ 
row passages, rurtning between the rocks u hich cobipose the 
sides, and going from^one.cavern to another. Such a passage, 
of whatever shape or dimensions, how crooked and winding 
soever in its course, if it be hut!' tight, and runs from the 
lower part of <the cavern, first upwards to a lc.s8 height than 
that of the cavern, and then downei.irds l^elow thc^iiouth of 
the said passage, will be a natural syjihon. 

A natural reservoir then, A B (' I), 
with such a natural syphon, MNP, 
may be supposed. I.et a feeding 
stream enter it, near the tmi, at « 

The cavern must contain all me water 
M liich conies in at O, till it is filled to 
the top of the syphon at N. Tlien 
the syphon beginning to 
being supposed always to 
more water than comes in by the 
ing-stream at 0, will empty the cavern, 
till the water is sunk in it below the mouth of the syphon 
at M; when it must atop, till the cavern is filled, and the 
syphon runs again as before. If the water discharged by 
such a syphon, MP, be brought out of the earth by a 
channel, PQ, the water will flow out of the earth, and stop 
alternately, making an intermitting fountain at Q. By this 
plain and easy contrivance, several of the flowing and ebbing 
springs, obs^ved by the naturalists, may probably be ex¬ 
plains ; and even a much greater variety of them than is 
hitherto known. 
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Etperiments io prove iifti Existent ft Fhtfa in 
By Aiexander Stuart^ M»D. F»R,S, 

Ejcpyr» l.-~Da l^ruART suspended ft frog by the fore legs 
in a frame, leaving frie inferior parts loose; thtm frie heall 
being <.ut off with a pair of spiseors, hie made a slight push 
perpendicularly doimwar^ls, on the u{^>esTOort eatremiky of 
the medulla spinaJi^ in the upper vertebra, with the bottois- 
end of the probe, filed flat and smooth for that parpose; by 
which all the inferior parts ere instantaneously ivought into 
the fullest and strongest ccmtraction. This he re^atm seve- 
rol times, on the'same frog, with equal aucstss; intermitting 
a few seconds of time between the pushes, which, if repeated 
too quick,‘made the contractions much slighter. 

Escper. % —With the same flat button-end of the probe he 
pushed slightly towards the brain in the hea^ on that end oS 
the medulM oblongata appearii^ in the occipital hole of the 
skull; on which tlie eyes were rconvulsed. vThls also ho 
repeated *several (imes, the same head, with the same 
effect. 

JBvper. S. — He tied a piece of fine twine, or thread, pa¬ 
rallel to the crural artery, vein, and nerve of a dog; and made 
a ligature on them, and on the parallel twine, above and 
below, at the distance of about four indies; then he cut beyond 
the ligatures above an'd below,' lio as to take out the vessels 
and nerve, with the parallel twine, in one bundle; and laying 
'^kem on a board, koih uie artery and vein contracted, imme¬ 
diately, and were shortened to almost one half of the natural 
length which friey had in the body, viz. to 2} indies, whetbas 
the nerve remained uncontracted, at its natural length, and 
commensurated to the parallel twine iff four inches as befiiro 
it was cut out the bwy. 

By “which it appears that the proportion of the blood¬ 
vessels in their completest contraction, to the'same in a state 
of extension, and to the nerves at Uieir constant and natuorul 
length, ig neariy as five to eight; or, which is frie samO friing, 
any given section of alilood-vessel, cut out and lefr to iUefr^ 
is capah^ of contracting, so as to lose ^ parts of its ienigtil. 

The twosexperiments show, tllat the braid aiM'iidi^es 
^SDutrSnilb to muscular motion, and that ib a very h%h 
dc^ee. ^ V * ,*"• ’ 

The third experiment makes it aB plain, tiiat wliat''^y' 
contribute in muscular motion cannot arise fi^i, dr ^ oivfag^ 
to, elasticity, which diey have not. * i t 

W^at remains, therefore, but to conclude, that'thii^aciiotf of 
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the nerve$ in nnucu^Qr metioti oviag, to llie fiuid tliey von- 
bdn, by whatev^ name we p4f dwose to 'cell ib ^ 


rn 

H* 


f^iq^erimeHts on t&« Junction cfPtidleu$> ^ ^ 

• Tho fint experiment was made with a tackle of 6vi» braw 
shetffetis at iron fiasnes or bibcks; iltat i^ Uiree sheevers in 
Ibe jqiper blodc^ and two in the lower. The sheevers were fiv^e 
Inches in diameter* the pins half.an incli* and the rope thrhe 

n ters. Having made an equilibrinm, by lumgh^ one hun* 
and a auartnr at the lower ^lock* and a quarter of a. 
hundred at Uie running r<q)e> he added IT^i pounds bcforo 
the power could go down and raise the weight, > 

Two hundred and a half being balanced b\ half a hundred* 
the addition of 28lb. made* the power raise the weight. 

. In the experiment 17^ pounds dxceed by 4^ pounds the 
sum of the frictions deduced from the tlieory. But in'die 
second experiment* 38 pounds excgpd the^ sum of *4)0 fito* 
tion but one pound. 

The* reason of- this appeared to be* that tlte rope at first 
was too^large for the cheeks that held the sheevers; but in 
tha^ second eiqierimmit* where the rope was more stretehed* 
it was somewhat diminished in diameter* and so brought off 
from rubbing so hard against the chedcS. 


a Beaver. By C. MosTtate/i, M.B. R.S.S. 

Xm the Memoirs of the Academy of Sciences at Paris* for 
die year 170^ is mi extract of a letter from Mt Sarrasin* the 
ktug'a physician in Canada* concerning the dissection of a 
beaver. He says* the largest are three or four foet long* and 
abmit & foot or 15 inches broad in the chest* and id the 
haunches* diat they commonly weigh about 50lb.i that they 
usually live to the age of 30 yeartfi but FrancusjMySf they 
live 30 or 40 years, and that he heard of a tame one being 
kept 73^ years; perhaps the Europeto may generally he 
Ion|ig*Br(id then the American. « «i. % 

* ilici.iSirritsm says further* diat a great /say north these 
snidiala are veiy higde, though there are some white ones to^ 
be seed; thtiso in Canada are cqmmoBly brown; hut their 
ooUwr grows lightsg* ai^.tbey are found m more temperate 
coWriosi for mey gra yelfow, and even riiuost icffVi straw* 
colour in the country of the jQUnois and Chaovmioiis, 

^As to their nianuer of liviiq;; dtcy* chcose a> low fokel 
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ground, watered with a^small rivulet, that it may bu° ea«Iy 
overflowed, which tiicy do by making dams across it: tl»ey 
make tlieso dams by thrusting down stakes of fl\g«r six feet 
long, and as thick as one’s arm,'pretty deep into tlie ground; 
these they will wattle across-with ten^ler pliable boughs, and 
All up tile spaces with clay, making a slope on the side 
against which tlie,water presses, but leaving the other per* 
pendicular. They make their houses ailer the Same manner; 
the walls are upright, two leet thick, and at top in form of a 
dome: they are usually oval, five or six feet long on the 
inside, and near as broad, being sufficient to lodge eight or 
10 beavers, and two or thsec stories high, which they inhabit 
as the water rises or lalls. 

Sometimes they bulhl seyei-al houses near together, which 
communicate with one another. , Me, says there are some 
beavers called tA-riers, ^hich burrow in the earth: they 
begin their hole at such* a depth under water as they know 
that the ivater will not freerc so d’oep; this tliey carry on for 
five or six feet, and but^just large enough for tliem to creep 
through; then they make a bathing-place tiiree or four feet 
every way; from whence they continue the burrow, always 
ascending by stories, that they may lodge dry as the waters 
rise: some of these burrows have been found to be 100’ feet 
long. They cover the places wjiere they lie with weeds; and 
in winter they make chips of wood, which serve them for 
mattresses: they live on herbs, fruits, and roots in summer: 
blit against winter they lay up a provision of wood: a stack of 
25 or 30 feet square, and eignt or ten high, is the usual cjuan- 
tity for eight or ten beavers; they only eat tiiose pieces 
which are soaked in the water. 

A female beaver was kept at Sir Hans Sloane’s, in his 
garden, for about three months. She was but about half 
grown, not being above 22 inches long from the nose to the 
root of the tail; the tail eight inches long. She was vci^ 
thick, paunch-bellied; the shape of the head, and indeed of 
the whole animal, except the tail, and hind feet, very much 
resembled a great over-grown water-rat; 

H%r food was bread and water; some willow-boughs were 
given her, of which she ate but little; but when she was 
loose in the garden, she seemed to like the vines much, baling 
gnawed several of them fVoiti as high hs she could reach quifie 
down to the roots: she gnawed the jessamine likewise, but least 
of ail some holly trees. When she ate, she always aet on 
her hind le», and held the lil^d in her paws like a squiireh 
When she tiept, vhe conmionly lay on her belly, wHh her tail 
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undei* hat. In swimming, shd hdd her fore-feot close up 
ui^er her throat, and the daws closed, as when one brings the 
eno# ofvne’s thumb and of al^ the fingers close t<^ther, never 
moving her fore feet till she came to the shore, and endea* 
voured to get out. Sbe swam with her hind feet only, which 
had five toes, and werd webbed like those of a goose; the 
tail, which was scalar, and in form of the blade of an oar, 
served as a rudder, with which she steered herself, especially 
when she swam under water, which she would do for two or 
three minutes, and then come •up to breatlie; sometimes 
I aising her nostrils only above water: she swam mucli swifter 
than any a'ater*fowl, moving undev water as swift as a carp, 
’file hind legs being much longer than Uie fore, made her 
w alk but slowly, or ratlier waddle like a duck, when on dry 
Lnd; and if driven alpng bist, she could not run, but went uy 
jumps, dapping her tail against the ground. Her excrements 
were always black, and very fetid; her urine turbid and 
whitish, aJid fery strong * scented. She made no noise, 
except a little kind of grunting, wlien driven hist aad angred. 
She seemed veiy brisk, and thrived well with the above-men¬ 
tioned food, being turned into the fountain to bathe three or 
four times a week. She had one day convulsion fits. Very 
like the epilepsy in men, from which she recovered soon, and 
« as very well after them, till af last she, was killed by a dog. 


On Uie Cause of the General Tiude JVinds. Hy Gko&ath*' 

Hadley, Esq. F.R. *V. 

That tlie action of the sun is the original cause of these 
winds, it seems all are agreed; and that it efTects them by caus¬ 
ing a greater rarefaction of the air in those ]>art8 on which its 
rays, falling nearly perpendicular, produce a greater degree of 
heat there than in other places; by which means the afr be¬ 
coming specifically lighter tjian the rust round about, the cooler 
dir wilh by its greater density and gravity, remove it out of its 

! >IaCe, ana make it rise upwards. But it seems tliat this rare- 
iiction will have no other effect than to cause the air to rush 
in firorn all parts, into the place where it » most rarefied^ es- 
pedolly IHom the north and soutli, where the air Is coolest* 
and not more from tlie east tlian the west, as is commonly^' 
si^posed. So that, setring aside the diurnal motion of tht 
etuth, thd tendency oi 3ie air would be from eijpry side 
tdkards that part where the sun^s action is most jntensff at 
,the time, and so d north-w^ wind be produora in the 
mbrning, and a north-cast in tne afternoon, ty furiis, on lfus> 
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side of the parallel of tlie sun’s declination, and a south-west 
and south-east on the other side. 

That the perpetual motion of the air towards the west 
cannot be derived merely from Ihe action of the tun upon' it, 
appears more evidently from this: if (he earth be supposed 
at rest, that motion of the air will be communicated to the 
superficial parts, ^nd by little and litflc produce a revolution 
of the whole the same way, except tliere be the same quan¬ 
tity of motion given the air in a contrary direction in other 
parts at the same time : which is hard to suppose. But if 
the globe of the earth had before a rotation towards the cast, 
this by the same means must he continually retarded: and if 
this motion of the air be supposed to arise from any action of 
its parts *on each other, the consequence will be the sanie. 
For this reason it seems necessary to .show how these phe¬ 
nomena of the trade winds may l>e caused, without producing 
any red general motion’ of the air westwards. This will 
readily be done by taking in the oonsideratiorfof the diurnal 
motion tif tlie ear^i: for<.let us suppose the air in every part 
to keep an equal pace with the earth in its diurnal motion ; 
in which case there will be no relative motion of the surface 
of the earth and air, and consequently no wind; then by the 
action of the sun on the parts about the equator, and the 
rarctuction of the air.tbe»(‘<' proceeding, let the air be drawn 
down thither from the north and south parts 

The parallels continnally enlarge, as they approach to the 
\ e(|uator, and the equator exceeds tlic tropics nearly in the ratio 
of 10 K) to 917; consequently their diffcj «nce m circuit is alKUit 
2()S0 miles, and the surface of the earth at the e<piator moves 
so much faster than the surface of the earth with its air at the» 
tropics. From which it follows, that tlie air, as it moves from 
the tropics towards the equator, having a less velocity than the 
parts of the earth it arrives at, will have a relative motion 
contrary to that of the diurnal motion of the earth in those 
parts; which being combined wiih the motion towards the 
equator, a north-east wind will be produced on this side of the 
equator, and a south-'east on the other side. These, as tlie 
air comes nearer the eqnator, will become stronger, and more 
and more easterly, and be due east at the equator itself^ ac¬ 
cording to experience, by reason of the concourse of both 
currents from the norUi and south, where its velocity will be 
at the rate of 2088 miles in the spate of one rotatibn of the 
earth of natural day, and above one mile and a third in a 
minute of time; which is greater than tlie velocity of the 
wind is s'lpiiosed to be in the greatest storm, which, accord- 
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ing to*Dr. Dcrliam’s observations, is not atiovc one mile In a 
nninute. But it is to be con^dured, tliat bctbrp the air trom the 
tropica^ can arrive at the equator, it must have gained some 
motion eastward from the Surface of the earth or sea; by 
which its relative motion will be diminished ; and in several 
successive circulations *niay be lyippospd to be reduced to the 
strength it is found to be of. 


Acemmt of the Experiments nuute June 1. ITSI*, before several 

Mambas of the Roifol Sorietif, *and others, on a Man, who 

steered hitnseff to be bitten by a Viper, or common Adder; 

utul on other Animals lihewise bitten ^ dte same, and other 
' Vipers. By ChouweiJ. Mobtimeh, M. D. Secr.,R.S. 

William Oliver and his wife, from Bath, who follow the 
business of catching and selling vipers, oifened themselves to 
ha bitten by any viper that should ^e procured, trusting to 
the virtue of a i»‘roedy they had discovered, in trying a variety 
of things, when the woman was onq^* accidentally bitten, and 
the usual known medicines, even the oil of vipers, had no effect 
in assuaging her pains especially of her breast on the same 
side as the hand in which she had received tlie wound. This 
remedy, which is only common oil of olives, and, irom its use 
with salad, is commonly known by^Jhe name of salad ail, 
recommends itself not only for'its cdicacy, but also on account 
of its being readily attainable when accidents happen. 

On the 1st of June, 173i, in the presence of a great nuin-,** 
her of persons, the said William Oliver was bitten by an old 
black viper, or adder, brought by one of the company, on tlie 
wrist and joint of the thumb of the right hand, so tliat drops 
of blood came from the wounds, lie said that he imme¬ 
diately felt a violent palp ui\^ shootiting from the wounds, both 
to the top of his thumb and, up his arm, even before.' the 
viper was loosened from his l^and; soon after he felt a pam, 
resembling that of burning, trickle up his arm; in a,few mi¬ 
nutes liis eyes began to look red aod hery, and to water 
much: in less than half an hour, he 'perceived the venom 
seize Ins heart, with a pricking pain, which was atteoded 
with faintness and shbrtness of breath; on which he fell into 
violent cold sweats: in a few minutes after this, his belly 
began to swell, with great giipings and pains in his back, 
which were attended wkh violent vomitings and purgings. 
He said, ^at during the violence of these symptdms,shis 
sight was gone twice, for several minutes at a time, but that 
be coulo hear all the while. He stated, that m his former ex- 
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f icrtmcnts he had iicver^ deferred roakii^ of hhi remedy , 
ouger than when he perceived die efrocts of tlie^venom 
reaching his heart; but this time, being willing to satisfy the 
company tltoroughly, and trusdbg to the speedy ejects of 
the oil, which hud never failed him, when used in time, he 
forbore to apply any thing tilj he found himself exceedingly 
ill, and quite giddy. 

About on hour smd a quarter after he had been first bitten, 
a chafing'dish of glowing charcoal was brought in, and his 
arm, the clothes being stripped olF, was held over it, as near. 
as he could bear it, while nis wife rubbed in w'ith her hand 
the salad oil (which Dr. had procured and kept Himself 
in his poiket, lest they should privately add any thing to it, 
liaving boqght it by the nante of Lucca oil). Turning his 
arm continually round, as if site would liavc roasted it over 
the coals: he said that the pain soon abated, but the swell¬ 
ing did not diminish much: most violent vomitiugs and purg» 
iiigs soon ensued, and his puls^ became Dw and often 
interrupted: a glqss or of olive oil drank down, seemed 
to give him some ease. 

Continuing in this dangerou- condition, he was put to bed, 
as soon as one could be got ready for him, where his arm was 
again bathed with his remedy over a pan of charcoal set by 
the bed-side ; but continuing to complain much of his bacK 
and belly. Dr.M. advised his ivife to rub them likewise with 
salad-oil, heated in a ladle over the charcoal: which she did 
•‘accordingly; on which he declai'ed he found immediate ea'se, 
as if by some charm; and he had not above two or three 
retchings to vomit and stools afterwards, but made water 
plentifully, which was not discoloured, lie then soon tell 
into a sound sleep, but was otlcn interrupted Hy person^ 
coming to see and enquire after him, till near 12 o’clock, 
from which time he slept continually to five or six next 
morning, when he awaked and found nimscif very well; but 
in the afternoon, on drinking *some rum and strong beer, so 
as ta be almost inebriated, the sw'elling returned with much 
pain, and cold sweats; w'htch abated soon, on bathing tlie 
ai’m .AS ..before, and wrapping it up in brown paper auaked 
with oil. * 


Jund 3. the man's arm remained swelled, looked red, 
marbled with spots of yellow, Hut felt soft; and he had the 
perfect use of it, and even of his fingers, no pain pr stifihess 
bciitz left. He then caused a small spaniel dog to be bitten 
on the nose by a fresh viper: some oil was immediately pp- 
^ii^ and rubbed u ell iuy (ill alt (he hair of his npi^e vtas 
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thorougihW wet; th^ dog did &ot seem ver^ oneafiy; his nose 
only swelled a little; he ate soon after; his nose was bsthed 
once Miiwe that evening; he was found very well next niom« 
ing$ but his nose was bathed‘again, to mdee sore of bis cure; 
he remained perfectly,well without any symptoms ensuing, 
and Was alive and well tf year after. 

A p^on was likewise bitten under the p^ing at the same 
time as the dog, but by a fi’esh vtjper. The oil was imme¬ 
diately applied hot, and rubbed well in, and the feathern of 
the wing were thoroughly wettedi with it. This bird did not 
seem at all disordered »itli the venom, but ate soon after, 
and was found well the next moraing, without any remark¬ 
able inflammation or swelling about the part. The hot oil 
was rubbed in again for two or three days, twice a*day, and 
the bird continued wc^, so, that the viper-cateh^s carried it 
with them out of town in triumph, having never before expe¬ 
rienced the efficacy of their remedfy on so small an animal; 
which, as it redbives the same quantity of venom by a bite as 
a larger one, is more liable to die utider it ■« and they kept it 
alive above three months when they killed it and ate it. 

They said that they had experienced their remedy to take 
effect on cows, horses, and dogs, 10 hours after being bitten; 
but that for themselves, who were frequently bitten in the 
fields, as they caught the vipers, thejt §lways carried a phial 
of salad oil along with them, iKat as soon as they perceived 
themselves wounded, they witliout any loss of time bathed 
the part with it; and if it was the heel, they wet the stocking .* 
tlioroughly with it; if the finger, which happened oftenest, 
they poured some of it into the finger of their glove, which 
they immediately put on again, and thus never felt any fur* 
ther inconvenience from the accident, not even so much aa 
from the sting of a common bee. 


An Attempt to erplahi the Pltenomerum the HorizonUtl Jffotm 
appearing farger than when elevated • teveral Degreee above 
fbv Horizon. By Dr. Dtneauusns. ^ ^ 

This appwent increase of the moon's diameter, wbidtw 
telescope with a micrometer shows to be only apparent, is 
owing to the tbllowing early prejudice. When we look at the* 
sky Cowards the xenith,We imagine it to be much nearer lo 
u^,' than when we look at it towards the horiam: s6 that it 
do^s not appear spherical, according to the vertical section 
K P O' II I, but elliptical, according to the section 
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llie sky thus seen strikes tlic eye in the same manner as the 
long arched roof 
of the isle of a 
cathedral church, 
or the ceiling of 
a long room. 

This being pre-«. 
mised, letuscoii* 
sider the eye at on the surface of the earth; and imagine C at 
the surface to coincide with K at the centre; to avoid taking 
into consideration that the moon is really farther from the eye 
when in the horizon, tliiin when it is some degrees high. 
Now when the moon is at (t, we consider it as at not 
much farther than G; but when it is at H, we imagine it to 
be at h, almost as far again. I'lierefore, while it subtends 
nearly tire same -angle as it did before, we imagine it to be so 
much larger, as the distaiuce seems to us to be increased. 

Dr. D. contrived the following experiment tft illustrate this • 
he took two caedlcs of equal height and size, and having 

J )laced one at the distance of six or-eight feet trom the eye, 
le placed the otl^r at double that distance; then causing any 
unprejudiced person to look at the candles, he asked which 
was largest ? and the spectator .said they were both of a 
size; and that they mipcared ^so, because he allowed for the 
greater distance. Then desiring him to shut his eyes for a 
time, Dr. D. took away tlie furthest candle, and placed an> 
x>ther candle close by the first candle, and though it was as 
short again as the others, and as little again in diameter, the 
spectator, when he opened his eyes, thought he saw the same 
candles as before. Whence it is to be concluded, that when 
an object is thought to be twice as far from the eye as it was 
before, we think it to be twice as large, though it subtends but 
the same angle. — And this is the case of the moon, which 
appears to us as large again, when we suppose it as far again, 
though it subtends only the same angle. 


Coigxn^ng a violeat Hurricaw in IIuHtingdtmsMret Sept. 8. 

^ 1741. Bg Mr. Stemies Bullee. 

This was die most violent hurricane of wind in tliese parts 
in the memory of man. Mr. F. happened to be at filuntsham 
in Huntingdonshire, about 10 miles i^rth^west ofCambridge. 
They w*ere there in the midst of the hurricane. Tlie morn¬ 
ing, till half an houT after 11, was still, with very hard sliowers 
of rain. ;At half after 11 it began to clear up in the south, 




with a'brisk air, ao that they expected a fine ailernoon. The 
8Quth-west cleared up Coo, and the sun shining warm ^ew 
them dUt into tltc garden. They had'not been out above 10 
minutes before the storm was seen coming from tlie south¬ 
west : it seemed not t<) be 30 yards high ^oin the ground, 
bringing along with it a'lnist, rmling along with such incredi¬ 
ble swiftness, that it ran about a mile and & half in half a 
minute. It began exactly at 12 o’clock, and lasted about 13 
minutes, eight minutes in full violence: it prc>sently uncovered 
the house; and some of the tiles, falling down to windward, 
were blown in at the sashes, and against tlie wainscot on the 
other side of the room ; the broken glass was blown all over 
the room ; the chimneys all escaped ; but the statues on the 
top of the house, and die the balustrades from one end to the 
other, were all blow/i dgwn. The staliliiig was all blown 
down, except two little stalls. All the barni in the parish, ex¬ 
cept those that were full of corn quit^ up to tlie ton, were blown 
fiat on the grotAid, to the namber of about 60. The dwelling- 
houses escaped best; tlierc was t^it ahnv^ 12 blunvi down, 
out of near 100. The people all left their houses, and curried 
their children out to the winduard side, and laid them down 
on the ground, and laid themselves down by them; and by 
that means ail escaped, except one poor miller, who went into 
his mill to secure it against the stoim, which was blown over, 
and he was crushed to death*between *tlie stones and one of 
the large beams. All the mills in the country are blown 
down: t 

Ilay-stacks and corn-stacks are some of them blown away; 
others into the opposite corner of the field, Tlie pigeons 
that Were caught m it were dashed to j>icces. Wherever it 
met with any boarded houses, it scattered their wrecks above 
a quarter of a mile to the north-eust in a line: Mr. F. followed 
one of these wrecks; and about 150 yards from the building, 
he found a piece of a rafter many fbet long, and about six 
inches by four, stuck upright two feet deep In the ground ; 
and at the distance of 4('>0 paces from the same building was 
an inch board, nine inches broad, and 14 feet long: those 
boiwds were carried up into the air; and some we{p qprried 
over a pond above 30 yards; and a row of pales, as much as 
two men could liff, were carried two rods from their places, 
and set upright against an apple-tree. 

Pules, in general, were all blown down, some posts were 
broken off close to the ground, others torn up by tliu stpmps. 
The whole air was full of straw: gravel-stones, as large as tne 
top of tjie little finger, were blown off the ground m at the 
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Hiiidows; and the very grass was blown quite 64 t on tlie 
ground. After the stonn was over, lie went out into the town, 
and such a miserable ‘sight lie never saw: Ihe havoc above 
described, the women and children crying, the farmers all de¬ 
jected. Two people, that were out in i,t au the time, said, that 
they heard it coming about half a minute before they saw it; 
and that it made s noise resembling thunder, more continued, 
and continually increasing. A man came from St, Ives, who 
says, the spire of the steeple, one of the finest in England, 
was blown down, as was the spire of Hemmingford, the towns 
haying received as much damage as Bluntsham. l^ere was 
neither thunder nor lightning with it, as there was at Cam¬ 
bridge, whcie it lasted almve half an hour, and was not so 
violent. ' 


Of a Fire-bcM -^een tn the Air, on Dee. II. 1741. By 

Lord BgAUCHdiiP. 

Bsino then on the mount id Kensington Gardens, at a 
quarter'past 10 o’clock, vhe sun shining bright, in a serene 
sky. Lord B. saw, towards the sou A, a ball of 6 re, of about 
eight inches diamater, and somewhat oval, which enlarged to 
the sijse of about a yard and a half diameter It seemed to 
descend from above, and at the distance of about half a mile 
ftom the etwth took course to the east, and seemed to 
drop over Westminster. In its course it assumed a tail of RO 
yards in length; and before it disappeared, it divided into 
'<tWo beads. It left a train of smoke all the way as it went; 
and from the place where it seemed to drop there arose a 
smoke, which continued ascending for 20 minutes, and at 
length formed into a cloud, which assumed different colours. 

Concerning the Fire-ball in the Air, Dec. 11 , 1741 . By 
Mr. CHttisTOPnhR Mason. 

On that day, at Bucksteep, Sussex, about a quarter before 
one o’clock in the afternoon, Mr. M. observed a very dark 
uncommon appearance in the north, and at the Mme tii|i 6 the 
sun ti^OQe bright at bis back; when, on a sudden, there was 
an eudoston, as violent as the report of a mortmr-piece> at- 
* tended wi^<^/umbling echo, which ran eastward; and he' 
judges itj^tpiii from about40^ elevation. Several people saw 
a Mi ofx^re, whi$b r«n nearly leaving a train of 

light, ltddeh continued some time.^*^^^e ball of fire was 
seen^iM the report heard very lowh at Sompting, beyond 
Shofebam. * 
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fAe JFii^e-iait seen Dee. 1 U'1741. Mr, BstfJ ‘Coox^t 
iP. Bt,S. Betted Newport^ in the Isle of WiyhU 

A 0KSTLBMAS waa on a bfll about three miles A-est of that 
town, and had a very advanti^eouit v jew of the 6re>balL 
toys, that the brightuifss of the,sun was a little obsctired by 
the in^rposition of some thin clouds, wh^n he saw it pass 
by to the t^tward, at about the distance of a <;|wter of a 
mile, and an apparent height of SO feet above the level of 
tlie ploco where he stood. Its polour was tlrat of a burn¬ 
ing coal; its hgure a cone, whose length might be eight feels, 
and diameter at the base 18 inch^. From about its apex, 
which was its hinder part, issued several bright streams 
sparkling with fiery drops, to the length of about fimr or five 
feet Its motion was nearly parallel to the plane of the ho¬ 
rizon, and Its direction about firom south-<west>by-south to 
north-east-by-nortli, without any noise, wind, or motion of tire 
*earth utteiidaig it 


Account of the Fire-buH seen Dec. 11. 17-1 Bp Capt* 

V/jUnsf Gobdos. * 

Ox Friday tire lltli of December, 1741, about one F. JVf^ 
coming by water from tire cjty to ^^yhitebull, and near to 
Hunger fold Stairs, there appeared to Capt G., between 
Vauxlurll and JLumbctJr, a body of fire: it sprung upwards in 
its ascent almost perpendicular to the horizon, to the height,* 
of about 3^*^, in tiie space of a few seconds, and nearly in 
form of a large paper kite, projecting a long tail towards the 
north-west not unhke those of slips of paper set on fire j in 
this state it contmued so long, that he made the waterman 
lay his ours rii, that he might the more easily observe whether 
rt was the work of art or nature, as he was in some doubt. 
It had, from its first appearance, expanded itself considerably, 
HO that tiro extreme breadth was seemingly equal to tire uia- 
meter of a full moon arising from a duslcy horizon. In tbii 
form it continued ascending for the kpace of two minutefk 
gently shooting to the north-east, till it arose to absut^.5^ f 
tlien auddei^ quitting its tail, which vanislicd, colouring the 
netghbourin|i^ckHids with a yellow on tlieir separation, it 
formed its^if first into a boll of fire; then shooting 
to the south-east in a-qpNmi of ligh^ disappeared, making a 
noise li^e a dap of tmmder at some distance, and leaving 
behind it a smoky substance in its track. ' 
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Acrumd of Marfjuret Cutting, a young IVomatr, at Wtrkham 
Market, in Suffolk, who spfiiks readily and intelligddy, 
tlu>uyh she Juts lost Jter Tottgue. By Hbsuy Baker, F> H. & 


Ipswirh, April 9. —We have till's day been at 

Wickham Marki^, to satisfy our curiosity concerning Mar¬ 
garet Cutting, a }Outig vt onian, who, ve were informed, could 
talk and discourse n ithoiit a tongue. 

She informed us, that sjie was now more than 20 years 
of age, born at Turnstal, a village within four miles of Wickham 
Mai^et, in Sufiblk, wher^ she lost her tongue by a cancer, 
being then about four years old. It first appeared like a 
small bla'jk speck on the upper buperficies of the tongue, and 
soon a<e its way quite to its root. She was under the care 
of Mr. Scotchnvnre, a surgeon of Sdxmundham, who soon 
pronounced the case incurable ; however, he continued using 
the bc‘bt means he could fur hqr relief. Ot.e day when he* 
was sypinging it, the toqgue dropped out, and they receiNed 
it into a plate, tihe girl, to their amazement, saying to lier 
mother, “*Don’t be frighted, mamma; it will grow again.” 
It was near a (quarter of a year after, before it wus quite 
cured. 


We proceeded to examine her mouth with the greatest ex¬ 
actness we could, buf found iiht the leobt appi'arance of any 
remaining pat t of a tongue, nor was tliPrc any uvula. We 
^ observed a flcbhy cxcrebcence on the under left jaw, extend¬ 
ing itself aliiiost to the place where the uvula should be, 
about a finger broad: this excrescence, she said, did not 
begin to grow till some years after the cure: it is by no 
means movable, but quite fixed to the p<irts adjacent. The 
passage down the throat, at the place where the uvula should 
be, er a little to the right of it, was a circular opcm hole, large 
enough to admit a small nutmeg. 

^Notwithstanding the want of so necessary an organ as the 
tongue was genei^ly supposed to be, to form a great part of 
our speech, and likewise to be assisting in deglutition, to our 
|;reqt a^ii||don, she performed the office of deglutition, both 
m BwaUdHjji solids and fluids, as well as wc could, and in 
the sam^Kmer: and as to speech, she discoursed as fluently 
and well as other persons do; though we observed a small 
sound, like what is usually called spiking through the nose; 
bu| she* said she had then a great and she TOlieved that 
occasioned it. She pronounced letters and syllables very ar¬ 
ticulately ; the vowels she pronoimced perfectly, as also tlmse 
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consondnts, syllables, and words, that seemed iiccdSbuiily to 
require t^e help of the tongue. 

She read to us in a book very distinctly and plain; only we 
observed, tliat sometimes she pronounced words ending in ath 
us et} etui as emh ; as cib; but it required a nice and 
strict atfentio'i to observe even this difl'crence of sound. She 
sings very prettily, and pronounced her wotds in singing as 
is common. What is still very wonderful, notwithstanding 
theloss of this useful organ the tongue, which is generally 
allowed by anatomists, and natuml philosophers, to be the 
chief, if not the sole, organ of taste, she distinguishes all tastea 
very nicely, and can lull the least, perceivable difference in 
cither smell or taste. 

We the underwritten do attest the above to be a true 
account. • ^ ^ettjamiti littddinylotu 

IVilliatn Nolcutl, ?diiuster. 

IVilliarn tfamnmtd. Apothecary. 


77ie Effutts of Cold at Prince oj Wales's Port, on ChurchiU 

River, in Htuhon’s Hoy, North Anwnca. By Capt. 

Cmn^Topnin MiDsti.r.co\. R.R.S. 

Capt. M. observed, that the hares, rabbits, foxes, and 
partridges, in Stqiteniber, and the licl^inning of October, 
changed their native colour to a siiow^ white; and that tor 
six months, in the severest }»art of the winter, he never sawf. 
any but what were all white, cxce))t some foxes of a different 
sort, which were gri/-/.led, and some half red, half white. 

That lakes and standing waters, which are not above 10 or 
12 feet deep, are frozen to the ground in winter, and tha 
fishes in them all perish. Yet in rivers near tlie sea, and 
lakes of a greater depth tluin^O or 12 feet, hshes are caught all 
tlie winter, by cutting holes through the ice down to the 
water, and putting lines and hooks in them. 

Beef, pork, mutton, and venison, that are killed at the be« 
ginning of the winter, are preserved by the frost, for six or 
seven months, entirely free from putrefaction, and prove to¬ 
lerably good eating. Likewise geese, partridges, and other 
fowl, that are killed at the same time, and kept with their 
feathers on, and guts in, require no-other preservative, but the 
frost, to m^c them goiwd wholesome eating, as long as the 
winter continues. All ^ds of fish are preserved in 6he Jike 
manner. 

In large lakes and rivers, the ice is tomcttiycs broken by 
* o 
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tinprls''ned vapours; and the rocks, trees, joUts, and raflcrs of 
our buildings, ore burst with a noise not less terrible than the 
firing of a great many guns together. The rocks which are 
split by the frost are heaved u^in great heaps, leaving larg& 
ca>ittes behind; which may be caused by Imprisoned watery 
vapours, that require more room, wheh frozen, than they oc-*' 
cupy in their fluid state. Neither is it wonderful that the 
fVost should be ^Ic to tear up rocks and trees, and split the 
beams of our houses, when we consider its great force and 
elasticity. If beer or watpr be left in mugs, cans, bottles, 
or copper pots, though they were put by our bed-sides, in a 
severe night they are surely split to pieces before morning, 
not being able to witlist,uid the expansive force of the in¬ 
closed ICO. 

Bottles of strong beer, biandv, strong brine, spirits of 
wine, set out in, the open air tor hired or four hours freeze 
to solid ice. lie tiied to get the sun’s retiaction to every 
degree above the hon/on, with the qundnnt, but to no 
purposes for the spirits ffoze almost as soon as brought into 
open air. 

The frost is nev cr out of the ground; how deep cannot be 
dcrtaiii. They have dug down 10 i^r 10 ttit, and found tlie 
earth hard fio/eii in the two siunnitr months; and what 
moistuic IS found hve or sK feet down is white like ice. 
The waters or rhcrs’near thesei, where the current of the 
tide flows strong, do not freeze above iiirte or 10 feet deep. 

,« All the water used for cooking, brewing, &c. is melted 
•now and ice; no spring is jet found free from tree/ing, 
chough dug ever so deep down. All waters inland are frozen 
fast by the beginning of October, and continue so till the 
middle of May. 

The walls of the house they lived in a^^e of stone, two foet 
thick, the window* very smcdl,^with thick wooden shutters, 
which are close shut 18 hours every day in the w’inter. 
There are cellars under the house, where are put the wines, 
brandy, strong beer, butter, cheese, &c. Four large fires are 
ifoade in great stoves,* built or purpose, every day. As soon 
as yipod is burnt down to a coal, the tops of the chimneys 
are close sljopped with an iron cover: this keeps the beat 
withii^ tH||^ouse, though at the same time the smoke makes ^ 
their h<pis ache, and is very olfensivc and unwholesome; 

, riotwjtiplanding wfotch, in four or flve hours after the Are is 
' inside of the walls of the l^se and bed-places will 

two or three Inches thick with ice, which is every mofhing 
cut away wit^ a hatchet, 'Hirt'e or four fhnes a day they 
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make iron bhot of 24 pounds weight red-hot, and hang them 
up. in windows or the apartments. Though a good 
l^e in the room the major pant of the 24 hours, yet all this 
will not preserve the beer, wine, ink, &c. from freezing. 

Corons and parhelia, commonly called halos and mock- 
sun$,«appear frequently about th6 sun and moon here. They 
are seen once or twice a week about the san, and once or 
twice a month about the moon, for four or five months in the 
winter, several coronie of different diameters appearing at 
tlie same time. Five or six parallfcl corone, concentric with 
the sun, are seen several times in the winter, being for the 
most part very bright, and always attended with parhelia or 
mock-buns. The parhelia are always accompanied with, 
coronac, if tlie weather be clear; and continue for several 
days together, from the s’sn s rising to his set(ing. These 
rings are of various colours, and aliout iO 6r 50 degrees in 
diameter. The^frequent appearance of these phenomena in 
thib frozen clime seems to (*onfirm Dos Cartes’s hypothesis, 
who supposes them to proceed fron^ice suspended in Ihe an. 

The aurora borealis is much oftener seen here than in 
England; seldom a night passes in the winter free from its 
appearance. It bhines with a bin prising brightness, darkening 
all the stars and planets, and envoi ing the whole hemisphere: 
its tremulous motion from all ],wts, asngcll as its beauty and 
lustre, is much the same as in Uie nortlicrn parts of Scotland 
and Demnark, &c. 


Concerning a Sian trio Irred 18 Years on WaUr, By ^ 
Sir. Robfr r Campjsfll, Kernan 

About 18 years since, viz. about 1724, John Ferguuon, 
of tlie parish of Killmelfoord, in Argylcshire, happenejl to 
overheat himself on the mountains, in pur|iut of cattle, and 
in tliat condition drank exccsbively of cold water from b 
rivulet, near by which he fell asleep; he awaked about ^ 
hours after in a nigh fever; during the paroxysm of the fevei^ 
and ever since that time, his stomach loathes, and can rctahl 
nn kind of aliment, except water, or clarified wbeyT whidh 
last he uses but seldom, there being no such thing to be haq 
bv persons of his conation in that country during many 
months in the year. t 

Archibald Campbell cJtlneverliver, to whom thi§ man'a) 
fatljcr is tenant, carried him to his own hous^, and locked 
him db in a chamber for 20 days, and supplied him himsidf 
u ith trealr.w atcr, to no greater quantity in a day than an 

o. 2 • 
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ordiiuiry man would use fur common drink; and at the same 
time took particular care, that it t>l>ould not be possible for 
hit> giiebt to bupply himself with any other kind of food 
without his knowledge; yet ailer that space of time, lie found 
no alteration in his vigour or visage., « 

lie is now about 36 years of age; of middle stature ; with 
a healthy, thougl. not seemingly robust, complexion; his 
habit of body is meagre, but in no remarkable degree ; hU 
ordinary employment is looking after cattle; for wduch he 
must travel four or five miles a day in that mouiitainous 
country. 


Ohscrrrtffojii and Expcrhnmts cm tlie Fresh-water Polypus. ’’ 

Ihf M. Tnrvnir.Y, at the Haque. Translated f^oni the 

French, by' P. H. Z., F. It. S. 

Titk animal in question is an aquatic being. 

It is represented as sticking to'a twig. Its 
body A B, which‘is pretfy slender, has on its 
anterior extremity A, several hqrns, AC, 
which serve it instead of legs and arms, and 
which are yet slenderer tlmn the body. The 
mouth of the polypus is in that anterior ex¬ 
tremity; it opens ixto the ttomach, which 
takes up the whole length of the body AB. 

This whole body forms but one pipe; a sort of gut, wdne h can 
be opened at both ends. 

The length of the body of a polypus varies according to 
its different species, and according to many other circum* 
stances, to be mentioned hereaffer. 

M. Trcmbley knows tw'o spedes, of which he has seen 
some individuals extend their bodies to the length of an inch 
and a half; but is uncommon. I'cw are generally found 
above nine or 10 lines long; and even these are of the 
larger kind. The body of the polypus can contract itscifj so 
as not to be above a Ijne, or thereabouts, in length. Both in 
contracting and extending itself, it can stop at any dc^ce 
imaginable, hetw een that of the greatest extension, and of tlic 
gi'eattist couti action.*’ 

The leng^ of the arms of the polypus differs also accord¬ 
ing to the (|cverai species : those o|' one of the species can 
be exteoded to the length of seven inches at least. The 
number of legs or arms is not always the same in the same 
species. We seldom see in a polypus, come to its full ^owth, 
fewitr tlmjj six. The same may bo oaid of the ext^sioii, and 
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of the contraction of the arms, as was said concerning the 
body. The body and the arms admit of inflexions in all 
fhfeir parts; and that in all manner of ways. From the dif -. 
ferent degrees of extension, (ontraction, and inflexion, which 
the body and the arms of the polyjms admit o^ result a great 
variety of figures, wlii they c^n form themselves into. 

These animals do not swim; they crawl iijipn all the bodies 
they meet with in the water; or on the ground, on plants, on 
pieces of wood, &c. Their most common position is, to fix 
themselves by their posterior eyd B, to something, and so 
stretch their body and arms forwards into the water. 

They make use of their progressive nfotion, to place tlicm- 
sclves conveniently, so as to catch their prey. They are 
voracious animals: their arms extended into the water, 
are so many snares which they set for numbers of small in¬ 
sects that are swirniftiug* there. As sooa as any of them 
touches one of the anus, it is eaught. The poljpus then con¬ 
veys the prey t» its mouth, J)y contracting or binding its arm. 
If the prey be strong enough to yjake resistance, he makes 
use of several arms. A polypus can niasttV a worm twice or 
thrice as long as himself. lie seizes it, he draws it to his 
month, and so sw’allows it whole. If the worm come end¬ 
ways to the mouth, he swallhws it by that end; if not, he 
niukee it enter double into his stomaen, and the skin of the 
jmlypus giws way. The size* of tin'‘stomach extends itself, 
so us to tdke in a much larger bulk than that of the polypus 
itself, before it swallowed the worm. The worm is forced to. • 
make several windings and folds in the stomach, but does not’ 
keep there long alive ; the polypus sucks it, and after having 
drawn from it what serves for his nourislunent, ho voids the 


remainder by his mouth, and these are his excrements. Ac¬ 
cording as the weatlier is more or less hot, the polyiius eats 
more or less, ollencr or otherwise. • 

They grow in proportion to wdiat they eat; they can bear 
to be whole months w'ithout eating, but then they waste in 


proportion to their fasting. 

The observations in the Philos Trims, principally concern 
the manner in which these polypi miiltiplj.. What is there 
said of them is true and exact. The more we search into 


the manner how' a polypus comes from ’I’he body of its parent, 
the more we are persuaded that it is done by a true veget¬ 
ation. There is not db the body of a polypus any distin- 
^ished place, by which%ey bring forth their youn^ 1^. T. 
had some' of them, that greatly multiplied under his eyes, 

o S 
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and of which he can almost say, that they have produced 
young ones from all the exterior parts of their body* 

A pojypus docs not always put forth a single yotlng one at 
a time; it is a common thin^ 'lo find those which produce 
five or six: he had some which put forth nine or JO at the 
same time, and when one dropped olf, another came in its 
place. These aj'mals seem so many stems, from which issue 
many branches, lie learned by a continu^ attention to two 
species of them, tliat all the individuals of these species pro> 
ducc young ones. 

He next proceeds to the singularities resulting from the 
operations ho tried Upon them. If the body of a polypus be 
cut into two parts transversely, each of those parts becomes a 
complete- polypus. On the very day of the operation, the 
firot part, or anterior end of the polypus, that is, the head, the 
mouth, and the arms, lengthens itself^ It creeps and eats. 

The second part, which has no head, gets one : a mouth 
forms itself, at the anterior end, and shoots fAth arms. This 
reproduction conqes abou,*’ more or less quickly according as 
the weatlier is more or less warm. In summer, he has seen 
arms begin to sprout out 24 hours after Ui- operation, and 
tlie new head perfected in every respect in a few days. Each 
of those parts thus becomes a perfect polypus, performs abso* 
lutely all its functions.. It crpeps, it cats, it grows, 4nd it 
multiplies; and all that, as much as a polypue, which never 
liad been cut. 

In whatever place the body of a polypus is cut, whether in 
tlie middle, or more or less near the head, or the posterior 
part, the expeiimcnt has always the same success. If a po- 
K'pus be cut tiansverselv, at the same moment, into three or 
lour parts, they all equally become so many complete ones. 

The animal is too small to be cut at the same time into a 
went number of parts; he therefore did it successively. He 
ni St cut a polypus into four parts, and let them grow; next he 
cut tliose quarters again ; and at this rate he proceeded, till 
he had made 50 out of one single one; and here he stopped, 
for there would have been no tud of tlie experiment. He 
has ^ve,r,al parts of the same polypus, cut into pieces about a 
year ];>efore; since M!;^ch time tlicy have produced a great „ 
immb^ of young ones. 

A polypus may also be cut in two lengthways. Beginning 
by the head, one first splits die hfcad, and afterwards the 
stomach: the polypus being in the form of a pipe, each half 
of what is thus cut lengthways forms a hal<-pipe; die auterior 
extremity of which is terminated by die half of the head, die 
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hiilf oF the mouth, and part of the arms. It is not long be^ 
fuse th^ two edges of tliose half-pipes close, after the oper¬ 
ation. ^fhey generally bogii% at the posterior part, and close 
up by degrees to the anterior partt Tlien each lia]f-pi{>e be¬ 
comes a whole one, complete: a stomach is formed m which 
nothing is wanting, and out of'each lialf-mouth a whole one 
ia. formed also. ’ « 

lie has seen all this done in Icso than an hour; and that 
the polypus, produced from each of those halves, at the^eud 
of that time did not diifc'r from tlifle whole ones, except that it 
ha<l fen'er arms; but in a lew days more grew out. He has 
cut a poJypus leugthw'ays, betweefn seven and eight in the 
morning, and between two and tliree in the aften^oon each 
rf the parts has been able to eat a worm as long as itself. 

If a iiolypus be cut lengthways, beginning at tlie head, and 
tlio sectiun be not carried quite^tthrongli* the rtbult is, a 
pohpus uilh Im^o bodies, two heads, and one tail. Some of 
tJiose bodies and heads riiaj' again be cut lenglhvi avs, soon 
after In this manner he has prdtluccd a'polypus that had 
seven bodies, as many he.ids, and one tail. lie afterwards at 
once cut olF the seven hcat-ls or this new hydra ; seven otheis 
giew ai'ain ; and the heads that were cut oil’ became cacli a 
compete polypus. 

He cut a polypus trans\c^»<Lly, kit* two parts; he put 
these two parts close to each other again, and they re-unJted 
wliere they had been cut. TIu* joljpus, thus re-united, ate .. 
tile day after it had undergone tills operalioii; it atlerwarJis* 
grew, and multiplied. 

He took the posterior part of one polypus, and the anterior 
of unotliLF, and brought them to rc-unite in the same manner 
as the foregoing; next day, tlie polypus that resulted, ate; ' 

It had continued well two montlis after the operation; 
grew, and put forth young ones, from each of the parts of 
which it was formed. The two foregoing experiments do nui 
always succeed: it often happens tliut die two parts w ill not 
jdin again. , 

To comprehend the following experiment, we should re¬ 
collect, that the whole body of a polypus form? only 0fiet>ipe» 
a sort of gut, or pouch. He has bcei able to turn that 
pouch, that body of the polypus, inside outwards; as one 
ma^ turn a stocking. Ife had several by him, that have rc- 
mamed turned in this manner: tlicir inside is become their ’ 
outside, and their outside their inside: th^p^t, th^ygiow, 
and they multiply, as if they had never be^tt^ned* 
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Coru^iming tfie wonderful Incf'ease of (he Seeds ef Plants^ e.g. 
of the Upright Mallow* By Joseph Hobsoh of Macclesfield^ 

In the upright mallow^ the s6cds being disposed in rings, 
Mr. II. counted those which were on the principal stems, and 
found them as follows: — ^ 

Kings - 10,199 

Multiply by seeds in one ring - 12 Seeds. 

Number of seeds i - - 122,388 

Allow for two largo stems destroyed 7012 

Seeds in all - 1^0,0(X) 

lie then counted the seeds in gjfveral particular rings, and 
found Iheni commonly 11 in each, but has confined himself to 
multiply the rings by 12, uMiich is moderate, ytt makes the num¬ 
ber oi’ seeds amount to 130,000,^allowing 7812 seeds for two 
large stems cut /lown aul destroyed; a moderate allowance, 
considering two of the stems alone contain each above 1000 
rings : some of these stems were above two ^ards and a half 
high. Tins plant was a seedling last year, transplanted out of 
the fields on the end of a sfoping straw btMT^-bed; and he 
count^'d (he rings in^tjje niidjHe of July, when it had thou¬ 
sands of flowers upon it, which, with thou*<ands that must 
still succeed, niiglit very probably produce at least 50,000 
, ffi*eds more, even -supposing many of the flowers to produce 
no seed, considering KKK) rings contain 12,000 seeds and 
more; and if we multiply the number of rings actually 
counted by 14, the number of seeds contained in one ring, 
instead of 12, we shall have an addition of 20,0(X) seeds, all 
which, added togetlier, amount to 200,000, the possible in¬ 
crease of one seed. 


On tfu‘ Method of Fluxions, By Cot.iN MAiLAVRtN, . 

Thk ‘'rounds of the method of fluxions are as follows; — 
Magaitvdes are conceived fo be generated by wo/etm ; and 
the velocity of the generating motion is the fluxion of the 
magnitude. 

I.hies are supposed to be generated by the motion of points, 
velocity of the point that dcscrites tlie line is its fluxion, 
and mehsures the rate of its increase or decrease. 

Other niagni|udes may be represented by lines tliat 
increase or decrease in the same proportion with them; and 
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tlieir fluxions will be m the same proportion as the fluxions 
of those lines, or the velocities of the points that describe 
^ them. ’ * • 

When the motion of a point is uniform, its velocity is 
constant, and is measwrcd by the space which is described by 
it in a given time. When the'motion varies, the velocity at 
any term of the time is measured by the fiJUfte which would 
be described in a given time, if the motion was to be con¬ 
tinued uniformly from that term without nuy variation. 

In order to dett'rminc that s'jiacc, and consequentl 3 ' the 
velocity whicli is measured by it, four axioms are proposed 
concerning variable motions, twD concerning motions that 
arc accelerated, and two conceiniiig -u,.h as are retarded. 

The first is, that tlie spaf'C de&cribed by an acccierat; d 
motion is greater tlsan the space which would have boon 
described in the ^ame time, if it Inid not'hecn accelerated, 
but had contiimed uniform iiroin the Ijeginning of the time. 

'I'lie secomi is, th.tt tlTe sj)aee which is describe<l an 
accelerated motion is less thatf the ^|Xice whicfi is de¬ 
scribed in an equal time by the motion whicli is acquired 
by that acceleration continued afterwards uniformly. 
tlicse, and two similar uxiutns eoncerniug retarded motions, 
the theory of motion is rendered applicable to this doctrine 
with the greatest evidcncqi witluxit supposing quantities 
infinitely little, or having recourse to prime or ultimate 
ratios. 

'fhe author first demonstrates from them all the general 
theorems concerning motion, that are of use in this docliine; 
as, that when the spaces described by two variable iiiolions 
are always equal; or in a gi%en ratio, the velocities arc always 
t'qual, or in the same given ratio; and conversely, when tfie 
velocities of two motions are always equal to each other, or 
in a given ratio, the spaces described by those motions in the 
same time are always equal, or in that given ratio ; that w heu 
a space is.aUVays equal to the sum or difleronce of tlie S]|>ace8 
described by two otluT motions, the velocity' of the f rst motion 
is always equal to the sum or tUflerefiee of the velocities of 
the other motions ; and conversely, ibut when a velocity is 
alwaj'H equal to the sum or diflercuce of two other velocities, 
the space described by tlie first motion is always equal to the 
sum or difference of tl^e spaces described by tnese two-otber 
motions. * , 

In comparing motions in this doctrine, it is convenieift and 
usual to suppose one of tliem uniform; and it is hero 
demonst^ed, that if the relation of the quantities be always 

.o 5 , 



298 


maclaiAiin on fluxions. 


determined by the same rule or cciuation, the ratio of the 
motions is* determined in the same manner, when both are 
supposed variable. Those propositions are demonstrated 
strictly by the same method which is adopted for deter¬ 
mining the fluxions of figures. , 

A TUiANGH thal has two of its sides given in position, is 
supposed to be^ g^^nerated by an ordinate moving parallel to 
itself along the biiso. Whoa the base increases uniformly, 
the triangle intn^ases with an accelerated motion, because its 
successive iiKToments arc trs])ozia, tliHt continually increase. 
Iherefore, if the motion with which the triangle f^ows was 
continued uniformly from i\ny term fur a given time, a less 
space,would be destTibed by it than the increment of the 
triangle whl<'h is actually gt^nerated in that time by axiom 1., 
but a greater space than the inergmen^t which was actually 
generated in an equal time preceding that term, by axiom 2.; 
and hence it u demonstrated, that the fluxion of the triangle 
is accurately measured by the rectangle contained by llie 
corresponding ordpuate of«thc triangle, and the right line 
wliich measures the fluxion of the base. TIjc increment 
which the triangle acquires in any rime is resolved into two 
parts; tliat w'hicli is generated in consequence of the motion 
with which the triangle flows at the beginning of the time, 
and that which is generated in jj'ousoqucncc of the acceler¬ 
ation of this» motion for tlic sam'e time, "i'hc latter is justly 
neglected in measuring that motion, or tlie fluxion of the 
^triangle at that term, but may serve for measuring its acceler¬ 
ation, of the sei'ond fluxion of the triangle, llic motion wntli 
which the triangle flows is similar to tliat of a body descend¬ 
ing in frcespacM'S by a uniform gravity, the velocity of which, 
at any term of the time, is not to be measured by the space 
described by the body in a given time, either before or after 
that term, because the motion continually increases, but by 
a mean betw’ccn these spaces. 

When the sides of a rectanoll increase or decrease with 
uniform motions, it may bo ulwuiys considered as the sum ot 
difference of a triangle^ and trape/iuni; and its fluxion ia 
dtTi\et| from the last pro))OsitiMn. If the sides increase with 
uniform motions, the rectangle increases with an accelerated 
motion; and^ in measuring this motion at any term of {he 
time, a part of the inert mont of the rectangle, that is here 
determined, is rejected as generated (n consequence of the 
acctdqratic^n of that motion. 

Thej fluxions of a curvilinear area (whether it be 
generated by an ordinate moving parallel to itself, or by a ray 
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revolving e^yoixt a given centre,) and of the solid, generated, 
by the area revolving about the base, are determined by 
.demonstrations of the same^kind; and when the ordinates of 
the figure increaae, the increment of the area is resolved in 
like manner into two parts, one of which is only to be retained 
in measuring the fluxion of th^ area, the other being rejected 
as generated in consequctice of the at'COleration of the 
motion with which tlie figure flows. An illustration of the 
second and third fluxions is given by resolving the increment 
of a p)Taniid or cone into the Several respective parts that 
are conceived to be generated in consequence of tlie first, 
second,.and third fluxions of the solid, when the axis is 
supposed to flow uniformly. ^ 

Sontefnri/uT Atrouht of Polype « iMter from the Duke of 

Ricmwsn^ F. K. A'., to M. FoLitKSy Esq. Pr, It S. Dated 

Vtrechtj M(fy ‘ik 1713. 

You will not be sorry to recd^e soint*further aecotint of 
the polypus; and I luii&t tell you what I Imve seen in M. Trem- 
bley's study at Sorgtdiet. He has there 12 large large 
glasses, of about a foot high, each holding from a gallon to 
six quarts of water, all well stocked uitl) those animals, to 
the amount of many luindryii*^. Thay are, in general, con¬ 
siderably largei: than any I hud before seen; and as 1 w'-as 
first with him on u Tuesday, and made hi«i a second visit oa^ 
tlie Sunday lolloxving, 1 had the opportunity of seeing the 
prodigious increase they had made in those five days. Several 
single ones that 1 hud lefl, had in that time put out five or six 
young ones each; and those I had seen him perform oper¬ 
ations on, were not only recovered, but had most ol’ them 
produced young ones also- 

1 saw him split tlu' head of one about two o*clock in the 
aflernoon, and at aboiit seven the same evening, eacli head 
ute a small worm. 1 saw him s])lit another from the head to 
the tail, <md each of those parts also ate part of a worm betbre 
niglit. 

Another operation I saw him make, w'liich I had^ot^iefore 
lioard of, which was that by puttiiig one of the points of a \ery 
small pair of sharp scissors into tlie mouth of a polypus, and 
forcing it out at the v<^y end of the tail, he then laid it quite 
open like a pigeon, or a barbacute j)ig to be broile^; yet, in 
about five hours, J saw the same polypus with tlic pafts so 
re-hniled again, that I eould not perceive any tiling hud been 
done to and it tlien ute a worm larger than itself. 

y 6 , . 
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He then showed me another odd particular, Vrhich was one 

poiypus that had fairly two heads, without any tail; that is, 
with a head at each end. This was an accidental production, 
and as follows ; two young ones grew, as from one root, out 
of an old ])oly])Us. "nicy botli droppedolf together, and their 
tails not being separated, th^ appeared as just mentioned; 
but, when 1 sa^?^Iiein, with several young ones putting out 
from their sides. 

M. Trenibley said he had seen tlie like sometimes before, 
but nut often; and that th&y have then remained 10 or 12 
days in that condition, after which they have separated. He 
had in one of his largo glusj.^s upwards of a hundred of these 
insects all/ull grown, and he regaled them all at once before 
me, with some thousiinds of small aquatic animalcules, not 
unlike fleas, of about the si/.e of large o’les, and which move 
about with great*swiflmss in the water. These were no 
sooner put in, hut it wu-> a'curious and entertaining sight, to 
obset ve in how voracious ti manrfer not only every polypus, 
but every young cr.ie also fiiut had arms, tliough fixed to the 
side of its pari-ut, seized and devoured these pucerons; and 
as the body of the i^olypus is transparent, every one made a 
very extraordinary appearance, from the number of pucerons 
in them; for in several I could very plainly, w'ith my Inire 
eye. distinguisli and count five ipr six of tiiein ; and 1 could 
p'ainly discern some very small black spots, which 1 v\’a8. 
assured were the e^es of these pucerons. 

One extraordinaiy observation more of M. Trcnildey’s is, 
that, iu the double-headed polypus, there was at first but one 
common gut between th^m, so that the feeding of one head 
had the same effect as feeding them both. M. 'I'rcmbley is 
particularly handy axnd dexterous in his operations, and ex¬ 
plains himself about them with great exactness and perspi¬ 
cuity. He places sonic pieces of packthread across his glosses, 
towards the top : to tliese some of the iuMX‘ts fix themselves; 
and I have seen some that in that position have extended 
their arms almost to the bottom, wliicli must Itave been above * 
10 iuches. 


€ i. ^ 

History of the Ithinoe&ros. By Dr, PARsotra, 

M^flMi^he rhinoceros arrived in Kngland in 17S9, Dr. 
DougilAS went frequently to see it, for tlie purpose of correcting 
thermions respecting it; and on June 21v of this year, ox-' 
liilM^ before the Royal Society a drawing, with a collection 
figures of that creature, taken from several authors, who 
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had written,of him bellire. He mentioned also his dimensions ; 
and on the 2 -'*th of tlie same month, he produced a collection* 
.of horns, with some account* of them, but proceeded no fur- 
therr .Therefore, as oiiother occasion might not ofter in 
inmiy years, Dr. P. giws the following account of the male 
rhinoceros shown In Eagle Slrdl't, near lied Lion Square, in 
1739, and the drawings imnexed to it. In" fins account, he 
had no regard to those of other aiitliors, but barely described 
him iis he often saw him, both then and afterwards. 

He was fed here with rice, sug<ir, and hay; of the first he' 
ate seven pounds mixed with tliree of sugar every <lay, 
divided into tliree mculs; and ubofil a truss t*f liay in a week, ’ 
besides greens of different kinds, which were often brought W 
him, and of which ho seeined fonder than of bis dry lictuals; 
and drank large qnaHtiticu of water at a time, being then, it 
seems, two yeiu’s olii. • ; 

He appeared very peaceable in his temper, snffering himself’ 
to be handled in any part of his body; but oiitrageoiis when , 
struck or hungry, and pacified In cTlhcr cast? only by victuals. ' 
In his outrage lie jumps about, and springs to an iniredible 
height, driving his bead against, the walls *of the place with 
great flirv and quickness, notwithstanding his lunqiish aspect: 
this Dr. 1*. saw se\eral times, especially in a morning, before 
his rice and sugar were given i!b him.' • • 

In height he did not exceed, a 3 oung heifer, but W'as very 
broad and tliick. His head, in proportion, is.very large, hav- , 
ing the binder part, next his ears, extremely high, in proper- ‘ 
tion to the rest of liis face, which is flat, and sinks down 
suddenly forward towards the middle,*rising again to the horn, 
but in a less degree. I'hc horn stands on the nose of tint" 
animal, as on a hill. ■ I'lie jiart of the bone on which the horn 
is fixed rises into a blunt cone, to answer to a ca\ ity it\ the 
basis of the horn, which is very bard and solid, liaiing no 
niunner oi" hollow nor core, like those of otlu'r quadi’upeds. 

U'liat of this animal, being young, docs not rise from its 
rough base •above on inch high, is bfuik and smooth at the 
top, like those of the ox-kind, but rugged liownwards; the 
detemiiaation of its growtli is backwards, insUad of%trif!gbt 
up; which is apparent, as well in the different liorns of old 
rhi.ioceroses as in this of our present subject; for the dis¬ 
tance from the base to ^he apex of this, backward, is not 
witliin a third port wo lung as that before, 'and it luis a curt^d 
direction; and, considering the proportion of tliis onimaTs 
8 i/.e,to its horn, we may justly imagine, tliat the creature which ’ 
bore any uue. of tliose great ones must have been a stupen- 
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dous animal in size and strength ; and, indeed, it were no won* 
der, if such were untractable at any rate. 

If we look at him in a fore 'ifw, the whole nose, from the 
top of the horn to the bottom of his lower lip, secnis shaped 
like a bell, vi/. sniall and narrow at tqp, with a broad base. 
Ilis under lip i*! like that oCan ox, but the upper more like 
that of a horstr^isiiig jt, as that creature does, to gather the 
hay from the rack, or glass from the ground; with this 
difference, that the rhinoceros has a power of stretching it 
out above six inclus, to a ])uint, and doubling it round a stick, 
or one’s finger, holding it fast; so that, as to that action, it is 
not unlike tlie proboscis of an elephant. 



Ills neck is very slioit, being tliat part wlntli lies between 
the bgek edge of the jaw and tlie pliea of the shoulder; on 
this part tlurc are two dotiiict (olds, vvlii^h go (piite round it, 
only the fore one is broken underneath, and has a hollow flap 
hanj^ing from it, so deep tlutt it would contain a man's fist 
shut, the concave side bc.ng forward. I'rora the middle of 
tlie I'iiuler one of the se fo.d- or plicie arises another, which, 
passing backwards along the neck, is lost before it reaches 
thitt w'hich fetirrounds the fore part of the body. Ills shoul¬ 
ders are very thick and heav y, and have each another fold 
downward^ crosses the fore leg ;'aml, almost meeting that 
of tlw tbire part of the boily just'meiitioncd, they both double 
oinifaP the belly close behind the fore log. 

some quadrupeds, tlte fetlock bends or 'yields to the 
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weight* of tije animal; but in this there is no appearance of 
any such bending, and he seems to stand on stumps, espe* 
dally if he is viewed behind. He has three hoofs on each 
foot forwards; but the back part is a large mass of flesh, 
rough like the rest of his skin, and bears on the sole or bot> 
tom of his foot, lliis part is pMmp and callous in the sur¬ 
face, yielding to pressure from the softness 8ul)jacojit 

flesh. Its shape is like that of a heart, having a blunt apex 
befat*e, and running backward in a broad basis. The ouUine 
of the bottoms of the hoofs is somewhat semh'ircular. 

The tail of this animal is very inconKiderable, in proportion 
to his bulk, not exceeding 17 or IM indies in length, and not 
very thick ; it has a great roughness round it, and kind of 
twist or stricture towards the extremity, ending in a fatness, 
which gave occasion to*autI«ors to coinpure it to a spatula. On 
the sides of this flat part, a few hairs appear,* n Inch are black 
and strong, hut short. There is no other hair on any part of 
this young rhinoceros, excd])t a very small quantity pn the 
p«)'-terior edge of the upper parts the ejtrs. There is a 
very particular quality in this creature, of listening to any noise 
or rumour in the streets; for though he were eating, sleepi^ng, 
or under the greatest engugenwnts nature imposes on him, 
he stops every thing suddenly, and lifts up his head, with 
great attention, till the noise iiv^iver. 

'file skin of the rhinoceros is thick and impenetrable; in 
running one’s fingers under one of the folds, anil holding it 
u ith the thumb at the top, it feels like a piece of board ^ 
inch thick. Dr. Grew describes a piece of one of these 
skins tanned, which, he says, “ is wonderfully hard, and of a 
thickness exceeding that of any other land animal lie has 
seen.” It is covered all over more or less with hartl incriist- 
atioiis like so many scabs; which are but sniuii on the rjdgc 
of the neck and back, but grow larger by degrees dow nwards 
toward the belly, and are largest on the shoulders and but¬ 
tocks, and continue pretty large on the legs all along down ; 
but, between the folds, the skin is as smooth and soft as silk, 
and easily penetrated; pf a pale flcsh-colour. w hich dues not 
appear to view in the folds, except when the rhinocfcrof ex¬ 
tends them, but is always in view under the fore and hinder 
parts of the belly, but the middle is incrusted over like the 
rest of the skin. To ci^l tliese scabbed roughnesses scales, 
as some have done, is to raise on idea in us of soroetl^ing re¬ 
gular; w'hich, in many authors, is a great inaccuracy, Snd 
leads the reader into errors; lor there is nothing formal in 
Wiy of theiij* * 
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An Essm/ on the Causes of the different Co fours of Ptople in 
different Climates. By Jons. Mitcufil, M. D. 

TiVB Colour of while People proceeds from the Colour which 
the Epidermis transmits; that %s,froiiA the Cotonr <f Jul Parts 
under die Epjfe^is, rather than front any Colour of its Own .— 
TJie truth ot tliis proposition will plainly appear to those who 
consider, that the colour of white people is always more or 
Icis clear or vh id, as the skin is thinner or tlucker, finer or 
coarser; that is, as it is more or IcsS adapted to transmit the 
colour of the white parts below it. But this will be better 
confirmed from the follo^rhig considerations: 1. The palms 
of the hands, lipa, &c. where the epidermis and skin are so 
tliin as to transmit tlu* colour from any thing below them, 
appear red, or of the colour of Ihe Ved blood ui'der them; 
especially in those in wjiom the skin is fine and thin; but 
where the skin is thick and coarj^e, those paiits appiMr almost 
'of the .same colour with the rest of the body. 2. 'I’he bliis'h- 
ings of the ehee'ks, and their redness in fevers, seem to bo 
another proof of this cause of their colour ; for, in a moment, 
tliey change from a pale to a deep red; but no one w ill 
imagine, that the epidermis then changes its colour, or power 
of refleding the lays of light; but that it transmits* the 
colour of the blootft* whicli ^tt such times is more forcibly 
driven into the capillary subcutaneous vessels, and shines 
through the epidei mis; but before, these vessels contained 
only a serous litpior, and accordingly the skin appi'arcd of 
that colour: which will fuitherappear on scpicezing such red 
parts, which drives tlie blood out of them, and makes them 
appear white; whereas, on removing such pressure, they re- 
co\er their colour, as the blood does its place, f;. Tlie yel¬ 
low '’oloiir of the skin in the Jaundice is a furtlier proof of 
tliis tissertiun ; where the }'ellow bile is diffused through the 
vessels of the cutis, uml appc.iis through the epidermis ; but 
no one will imagine, liial the epidermis it<ielf receives tills 
viscid bile into its ve* ^cls ; which arc so small that many ac¬ 
curate anatomists, as Mor/agni, have denied it to have any 
vessels St all; and the must accumte could never show theuk 
4 . The pa.^]ook of those in whom the blood is viscid, or cir- 
cuRitca A^'little force, shows that the epidermis tlieu trana- 
mitj^^^tjhe'Tolour of the juices and f bres below it, which are 
thjjyiji^UJUrnixcd with red blood. 5. The same is manifest in 
! whose bioo4 i > poor and serous, as the Icucophlcgmatic;, 

in whom the epidermis transmits the colour or the watef 
scrum under it. “ ^ 
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Hertce it appears, that the epidermis is a transparent mem« 
hrane, which easily sliows the colour of the parts under it, in 
.the same manner as the cpmea of the eye transmits the 
colod^ of the iris. 

The^ Skins of Negro(f are ofa thicker Substance, and denser 
Textasm, than those of while jPemple, and transmit no Colour 
through them. —For the truth of the first pa^ta^f this propo¬ 
sition, we need only appeal to our senses, and examine the 
skins of negroes when se])arated from the body; when not 
only the cutis, but even the epidiNnii^, will appear to be much 
thicker and tougher than in white people. Hut because the 
substance and texture, especially pf the epidermis, is not a 
litle altered in anatomical preparations, and that in such a 
nie^ure as to alter the texture, pci Imps, on which the colour 
depends, by boiling, spakiijg, peeling, d.c. let us examine the 
skins of negroes on their body; whfre they’will appear, from 
the following considerations, to have*all the properties assigned: 
1. In bleeding,^r otherwis® cutting their skins, they feel more 
tough and thick, than in white pesple. 2. .When thd epider¬ 
mis is separated by cantharides, or fire, it ia much tougher 
and thicker, and more difficult to raise in black than white 
people. 3. Negroes are neve^ subject to be sun-burnt, or have 
their skins blistered by any Midi degree«f heat, as whites 
are. 4. Though their skins^ in sgpjp particular subjects, 
should not be so very thick in substance, yet in w inter, when 
they are dry, and not covered with that greasy sweat which 
transudes through them in summer, their skins feel more coarse,’ 
hard, and rigid; as they do in ardent levers, with a dry skin, 
.5. Their exemption from some cutaneous diseases, as the 
itch, prickly lient or cssere, which no adult negroes arc 
troubled with, but those of fine and thin skins are most sub¬ 
ject to, show the thickness or callosity of their skins, wliich 
are not easily affected from slight causes. 6. And nof only 
the thickness, but also the opacity of their skins, will appear, 
fiom their never looking red in blushing, or ardent fevers with 
internal infinnmiations, nor in the measles, nor small-pox^; 
where, though tlie blood must be forcibly impelled into the' 
subcutaneous vessels, yet it does not appear through the ej»- 
Uermis. The like may be said of their veins; which, tliough 
large and shallow, yet do not appear blue, till the skin is cut. 
7. In the jaundice, anasarca, &c. the skin of negroes never 
shows the colour ot the\)art8 under it, though visiUe enough 
in the eyes: of w’hich Dr. M. saw a more convincing proof in 
oOmc negroes labouring under a bilious fbver, in whom the 
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Berum of the blood, when let, was of a deep bilious yellow,' 
but no yellow colour appeared on the skin, though plain 
enough to be seen in the eyes. , 

Hence might be deduced one plain cause of the blackness 
of negroes: tor if tlie colour of the skin depends on what if 
transmits, and the skins of negroes transmit no colour 
through thetUr^hey must needs appear black; according to 
the known doctrine of light and colours, that wherever there 
is a privation of light or colour, there of course ensues dark¬ 
ness or blackness. Rut us iiiost solid bodies, which are not 
pellucid, do generally i eflect some colour, which we know 
no black body does, we sh."!! next enquire into the particular 
make of their skins, by which they are rendered incapable to 
redcct, aS well as to transmit, the rays of light. 

T/ie Part of the Shtn which appears [Hark in Negroes is ihs 
Corpus Reticula re Cutis, pud ejcti nud LaincHa of the Rpider- 
mis i and all other Parts ‘are of the same Colour in thchi with 
those of white People, except th'' Ftbies which />ass lidween 
those U8o Parts.—, For a {xoof of this proposition, we inu.>t 
examine the structure of the skins of negroes more narrowly, 
which may be done after blistering with caniluindes, or after 
a scald or burn; when their^skins appear m the following 
manner: the cuticie, which is separatc'd, appears nearly of the 
same colour on the oqtside, as before such separation from the 
body: but on tlie inner side is almost as w)iite as tlie same 
part in white petmlc. 

' The (utis itselfi which lies under this black membranous 
expansion, and to which it is closely conilected, is of a white 
colour in negroes, somewhat like the skm of many brown- 
skinned white people ; but when this.black corpus teticulure 
is on it, after the epidermis is separated, they appear, when 
both connected together, of a brown coppci -colour, somewhat 
like tne colour of an Indian or Mulatto; some of the colour 
of the white skin below being transmitted thi ough this thin 
black membrane: which seems to show in whal maimer the 
colour of these Indians and Mulattoes may be occasioned, by 
tlie colour of the white membranes under tlieir cuticles ap- 
peavieg partly and imperfectly through them, as the white 
skin does through this corpus reticulare. 

Hence tJifl/^formatiun of the epidermis seems to be morei 
easily stwriittif and more completely deduced, than from any 
prepall^kltqr pf it in white people. For the external lamella, 
of ijjiJtiafiifbstly arises from the corpus reticulare, by tlie inters 
vetitidu of the black fibrilke, widen has been shown to per- 
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vadc the iuncr lamella; of the epidermis; and tliis corpus re^ 
ticulare itself arises from the subcutaneous nerves; so nicclj 
apd accurately delineated by ^ustachius. 

7%e’ Colour of Negroes does not jtroreed from ang tluck 
JTumour, or fluid Parts captained in their Shins; for there is none, 
suc/i m tw^ Part of their Bodies,enare than in white People, 

It has been the generally recei^ ed opinion, tl >j^he cause of. 
the colour of iicgrocb i& a juice or fluid of a black colour, 
which lies between tlie epidirnus and cutis, in some aqueous 
vessels, which serve to lubricate those parts. But this 
opinion needs only to be well and more thoroughly considered, 
to be confuted. But if there was .viy such thing as a black 
humour in the skins of ncgi'ues, no doubt it might be drawn ^ 
out by some means or other; but, though Dr. M. had roa* 
cerated the skins of negroe^, and particularly the epidermis, 
in warm water,' which re.tdily dissoi\qs the juices of the body, 
yet he never could extract any bicffck juices from tliero, by 
any such n]accration, or even by a more powerful expression. 

The Uptflermisy esjteciaUg its external Lamella, is divided into 
tu .10 Parts, by its Pores and Seales, two hundred Times less than 
the Particles of Bodies, on which their Colours depend — Sir 
Isaac Newton informs us, that tl^e particles of bodies, on which < 
their colours depend, are about 600 times less tlian tliosA 
which can be discerned w ith t|tc nak^c^eyc. But Leuwen* 
huek shows, that a portion of tlie epidermis, no larger than 
what can be discerned with the naked eye, is divided into 
1^,000 pores ; which pores must divide such a portion of the 
skin as can be disct4|ed with the naked eye, into 125|(X)0 
particles; therefore each of these parts of tlie skin, between 
Its pores, must be about 200 times less tltau those particles, 
on which the colours of bodies depend. 

From this account of the cause of the difference in colour 
among those people tliat are white, we may account for* tlie • 
cause of the colour of Indians, and other tawny people, who 
seem to difier from each other in colour, and from white 
people only in degree, as they have more or less of this ■ 
tawny yellow proceeding from the imptjrfect transmission of • 
a white in their colours: tlius, if we proceed, from the sirar* * 
tliiest white person to the palest Egyptian, from tiience to the 
fairest Mustee, Mulatto, Moor, &c. to the darkest Indian, we 
may plainly see, tliat thev difier from each other only as they 
have more or less of the orignal wlute in their colour; and as « 
we have sho^ this tawny colour imwhitc Deople to jfroctKd ^ 
from tlie thickness or density of their skinil^l>stnicting the ', 
tttuismission^of the rays of light; so it is very plain that tlw 
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same tawny colour, in these otlicr tawny people, which? seems 
to be of the same kind, but different in degree, must proceed 
from a like cause, that is, the thickness or density of their 
skins : and accordingly it will *be found, that all such peo¬ 
ple have skins of a thickness or density proportional to the 
whiteness or darkness of their colours. 

So that, fi>>ai, the whole, we way conclude, that the proxi¬ 
mate cau'.e of the colour of negroes is threefold, viz. the 
opacity of their skins, proceeding from the thickness and 
density of their texture, xuJiich obstructs the transmission of 
tlie rays of light, from the white and red parts below them ; 
together with their greatly refractive power, which absorbs 
those rays, and the .smallness of the particles of their skins, 
which liiader them from reflecting any light. 

Ilcn ‘c we may justly infer, l.^'l'liat there is not so great, 
unnatural, and »n<iccuuntable a difference between negroes 
and white peu|)lc, on uceouut of their colours, as to make it 
impossible for both ever to haw' been descended from the 
same stock, as sqnie poo[>h}, unskilled in the doctrine of light 
and colours, are very apt, too positively, to affirm and believe. 
2. That the epidermis, besides its other uses, tends to preserve 
the uniformity of the colours of people throughout the world. 

y/te hi^ucwe of the Snn, i/i hot Courttries^ and live Ways (f 
Jiife of the luhnbttttuts^ in thei^, are the remote Causes ^ the 
Colour of Negroes, India ns, S)-r‘ And the Ways of Lining, in use 
among most Nations of white People, make their (hluurs whiter 
than thvg were originally, or toould be naturally. — As for 
what relates to tin* remote causes of* tl0 colours of negroes, 
it has been generally supposinl, though not universally be¬ 
lieved, that the power of the sun in liut countries ia the prin¬ 
cipal, if not the only agent, in producing this effect. The 
skin, then, is deprived of its white colour, b}' the force and 
influence of tlie sun, these four ways ; 1. By being rendered 
opaque, from a dissipation of its more aqueous ami pellucid 
juices: the known effect of the sun’s heat, and which will 
render all bodies opa(|uc. 

2. By a concretioi. of its vessels and glandules, from this 
dissipat^n of their aqueouo contents, wliich renders the skin 
both thicker and denser, or more callous or rigid. 

3. By 9 ^, t|ew accretion of many new membranes, which 
render it thick and opacme. For the sun-bcams act as a vi- 
bratii% three, or externm friction, on tlie skin, which derives 
fresh.Supplies ^juices th it; by which new membranes, oi 
laq^ag, are fdHod, in the same manner as the epidermis is 
roomnsd when abraded, which is very soon and easily done'.' 



fRBMBtET OK VRESH'WATBR POLYPI. 309^^ 

^.^By increasing those parts or principles, in the compo* 
sition of the epidermis, which have the greatest refractive 
powers. As the terrestrial, %nd fixed saline; but especially 
the traacious sulphureous, which refract and absorb light 
more strongly than aj^ other substances; while the more 
transparent and pellucid princi|^s, as the aqueous, spiritous, 
and volatile saline, are evaporated by the he..tr*Vvhich causes ' 
the other more fixed principles to be accumulated in greater 
quantities, and combined in larger collections; and these 
particles, being likewise more comminuted by the sun, will 
on that account be black, as happens to oil when well boiled. 

Hence it will appear, that the power of the sun’s heat in 
hot countries, and its more immediate application to the 
body, or the increase of its force, by the nature of the soil, 
or ways of life, is the i;em(\te cause of the blackness, and'the 
difFerenJ degrees of blackness, of the inhabitAnts of the torrid 
zone: whereas the luxurious custbms, and the eifeminate 
lives of the sc\*eral nationc of white people, in the northern 
climes, are the remote causes of «their reafiective fdir com¬ 
plexions. 


Observations on several flpccks of Fiesh-water Poli/pi. By 
M. AhRAlUM THEMBL^y , l '\ 

We find, ill divers places, on water-plants, and other bodies 
in the water, a whitish substaiue, that looks.at first only like 
a sort of mould: ^ sometimes see plants, sticks of wood, 
snail-shells, and thWike, that are entiiely eoveied over, with 
this substance. But if w'e take any of these, put them into 
a glass of clear water, and then examine with a magnifying 
glass w hat is upon them, we soon discover in the little bodies, 
which by tlieir asseinblege foim tins whitish substance;^such 
motions as give sufficient reason to consider them as living 
animals; and this will appear yet more sensible, when they 
come to be observed w ith a niic i oscope. 

In one ease where the polypi are_ simple, they are not 
above the 210th part of an inch in length, and are of a shape 
neatly resembling that of a bell: one of these is repreiRinted 
exceedingly magnified. The anterior part, a c, generally 
appears open, when it properly presents itself; the 
posterior part, t b, is fixeg to a stem or pedicle, he; and 
it is by the extremity, e, of this pedigle, that the polypu; 
fastens itself to any other sort of tmdy. ^ ll|j||poIypus 
' of tills sort generally appears to the micrl^Kpe of 
brownish ^olour, excepting at its smallei enci i. witere it is 






certwn 


rKKair-w^ritA 

|j;ii^t]p«i*e6t» m weii as itg ^adicte 6 «. I 

“ ■ ' ly percieiva abdut its (k^ 

1 U >0 ,^Iypus presents Itself In a 
irs, on either side of these ^dfXB oi* 
Sts anterior part, somewhat very inucl\ resembling the l^eela* 
of a little mill, that move with great velocity. Theee polypi 
able to etAktract thetpselres: and they do so oftem and 
suddenly 

We riiould begin to obsei ve a polypus soon after it has 
fixed itself singly, in wdei* to See regularly in what manner 
the clubters form themselves, and in what way theiie small 
nreatores multiply. 1 he &»cm or pedicle of a polypus that is 
yet single, and which has but lately fixed itself, is at first 
very shoi^, but lengthens itself in a little time. After riiat, 
tlie polypus multiplies; that is to say, it div ides or splits 
itself into two, lengthwise. The lips are first drawn into 
the body, whose anterior* part closes,, and becomes round: 
the mouon tliat was to be seen 'before the lips h ere drawn : 
it> no Idnger appeers; yet « e may see, by looking with atteu» ^ 
tioo, a alow motion within the body, during all the thi^ 
the polyphs remains closed. The anterior part of the polypi 
becomes fiattened afterwards by degrees, and spreads in pro¬ 
portion, becoming broader as it shortens ; it then gradually 
splits down tlirough t^e middle^ that is, from the uiiddl||t4^|he 
bead to the place where the posterior <>nd joins to the ; 

so that, in a httic while, there appear two separate round 
'’bodies joined to the extremity of the pedicle that just before 
•uppQrted but one. 41 

^e anterior part of each of these bodies the 



degrees; and, as they open, the lips of the new 
themselves more ana more. Then is the time of observing 
Urese lips with attention, and of forming an idea of their true 
fi'mi,* and of their motion. This motion Is at the first very 
slow, it quickens as the polypi continue to open ; and, as sQon 
aS they have done, it becomes as swift as that which appearei|l 
Ih the of the whole single polypus, before it began tq 
dil^ide; and then thcl,e new polypi may be considered as 
entfirely jfbtmcd. They are at tirst less than the polypus ftoip 
Wb1(^ they were formed; but tliey grow to the same size 
a vei^ rime. A polypus is about an hour in dividing 
ItsuK f 

eprese^ a clu^r of eight polypi; ahd 
be ap^cbended in what manner the pe* 
becpiUe disposed, as their numbers t 
veral pedicles become so mai^ bianch 
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lliat pass floating near the anterior parts of these insects, 
are in some manner drawn into the mouths of their tunnels; 
and sometimes a considerable number of very small round 
animulcula^fall one after unotlicf into tlicse openings. Some 
of these wore indec'd aftexwards let out again, at another 
opening; but it could plainly be seen, that many of these 
little round remained within the bodies of the )>olypi; 

and it is theroibre apparent that these little bodies, so taken 
in, became their food. 

These tunneldike polyj)' also multiply by dividing into 
two, but they divid*' otherwise than the clustering polypi; 
they neither di\ idc longitudinally nor tiansversely, but sloping 
and diagoiuil-wise. Of two tunncl-Iike polypi, just produced 
by the division of one, the first has the old head and a new 
posterior end; and the other the old posterior end, with a 
new head* 

O// S/teiis. IJf/ the lipu Rogek 

At Woi.dbridge, in Suffplk, in a farmer’s ground, there are 
some pits, in depth equal to the usual height of houses, t*on- 
sisting of several stratA of shells, from the bottom to within 
about nine feet of tlm surlace. w lioiv the natural »oiI of 
gravel and sand begins. I'lie'iuass of shells here collected is 
prodigious ; tlie sorts ^ariou^ : but tlie biUTinnm vulgare, or 
whilk, prevails the mot. 'Hie depth to which these ;>hells 
roach is not jet dug down to. Woodbridge i-^ seated seven 
. miles N. E. from Ipswich; and is {xbout the same distance 
from Orfurd on the sea-coast, which beara Ircmi it due east. 
IloWsuch a mass of shells should get there at sui'h a distance 
from the sea, wdien history has not informed ua of any re¬ 
markable inundation in those parts, or that such a tract of 
land was c\er recovered from tlie sea, ajxpcars difiieult to de¬ 
termine. Indeed the river Dcben, which rises at Debenhain, 
some miles off, runs by Woodbriilge, within half a nulc of 
these pits, in its course to the (Jernuin Ocean, wdiero it emptif's 
itself: but such a collection of shells can hardly be supposed 
to Jia^e been throw u uj) by it, and a surface of earth to the 
depth of nine feet, settled out it, without allowing a space 
of time tor such a circumstance almost equal to the intervd 
betxyeen us and the deluge. 

Concerning an ejefraonUnnry htrie Rossit Tooth of an 

J^lepknnL By Mr, Urn nr Baker, F,Ii,S 

The fossil tofln Mr. U. received from Norwich. It seems 
to bo a grinder belonging to the left under jaw of a yel^ 
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large ilepbant, as its own size and weight may show t (br the 
circumference, measured by a string drawn round the edge, 
ts three fcct,^^anting one pch; in length it measures IS 
inches; in breadth, where widest, seven inches; in thickness, 
about three, and its wpight is upwards of 11 pounds. 

On one side it is convex, and on the otlier concave, with 
16 ridges and furrows running on each side trarfSversely, and 
corresponding with the same number of eniinences on the 
grinding edge, which appears fuiToyred like a millstone. On 
the bottom of the port that lay Irithin the gum are reverb' 
cavities fof the insertion of the nerves. The whole tooth is 
almost entire, and seems very little, it at all, petrified; but, 
since its being exposed to the air, several little cracks appear. 
Other monstrous bones were found with it; and patticulaily 
thigh-bones, six feet,long, and as thick as the thigh of a 
man ; all which belonged, probably^ to the same animal, and 
may be considered as ferther prooA of the creature's tuor- 
nious size. *• 

The place where, and the manner how,«these bonis were 
discovered, are curious particulars. A little town, called 
Munbley, is situated close to the sea-shore, on the north-east 
coast of the county of Norfoljj:, where the sea is bounded by 
exceedingly high rocky chfls : some ol* these being gradually 
undermined by the continual dashing the waves when the 
tide comes in, great pieces frequently tumble down on the 
shore, and by the tumbling down of one of these the above- 
mentioned bones and grinder were discovered. 

This discovery seems a convincing demonstration, thqt the 
earth hi^ undergone some very extraordinarj' alterations! for 
the remiuns of animals, of quite different climates and regions, 
and of kinds which, in tlic present situation of the world, 
could never possibly come over hither, must either imply 
their Iiaving been jilaced here by evidence originally, or 
tliat this iblanil must hcictofore have been contiguous to the 
Continent: but since w e find these creatures in very hot 
countries only, it is highly probable they were never placed 

here by Providence. ’* 

Whut changes have happened to our earth, andjiowfcthey 
ave been produced, no human wisdom can possibly find out 
with any certainty. But suppose only the polar points, or 
the axis, to have beeri ^Jiifted at any time but a few^ degrees, 
and its centre of gravily to have been altered, which^ some 
great men have imagined not improbable, what convifisioAS in 

• atiire, what a luiiversal change in the face of iniist^ 

lus liuvc Ijeeii occasioned i what iuuiidations, or delug%.s ot 
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water, bearing every thing before tlieiu! wliot breaches in 
the earth, wliat hiii rioaiicij nini teiiipebts, must have attended 
such an event! tor tiie waters nmst have been rolled along, 
' till, by them, an equipnivto was produced. 

• All this, indeed, is bari'ly conjecture: but the bones and 
teeth of fishci), the nadutiuii-s ol' sca-shcUs, some of which 
are petrified, tmd othci'b not, and tlie many bca-productions 
found buried in tlie cartii ijr almost every country, at vast 
distances from the sea, and even in the midland parts, are 
denion->trations of Ute surpusing alteraliom, that must have 
happened as to tlie dispoaition ol‘sea and land. 

The thigh-bones of six feet long exceed, also, by two fc*et, 
any ever yet hoanl of; and, according to Mr. lilair's oste¬ 
ology of an eleph.tnt nii.e fe> t high, which died nt Dundee 
in Scotland, in the year ITiKi, and whose thigh-bones were 
tlirue feet m length, we may suppose, by the rules of propor¬ 
tion, that the elephant, to winch our bones and tooth be¬ 
longed, w’us ly feet ill height. ' 


Ah Arcounti in Pounds mid Ounces, of die surprishig Quan- 
titus of Food dirourcfl hg a Hog, l‘i Veurs old, in six 
tinve^snc Ihigs, at Jiluck Jiornsleg, in Vorkslure Com- 
nivmcohd bg J)r. MoKTi.Mia, Sec. h'.S. 

Tub boy was reguJar as oflicr children, till alrout a year 
before the above date, when this extraordinary craving of 
appetite first began; whicli afflicted him to such a degree, 
that if he was not fed as he called out for it, he would gnaw 
the ve‘ry fle&li off his ow n bones ; so that, w hen awake, he was 
constantly devouring; it could hardly be called eating, be¬ 
cause notliing passed his stomach ; ail wa.s thrown up again. 

Of the various substaiues, broad, meat, be'cr, milk, water, 
butter, chcL'sc, siig ir, treacle, pudding, ry e, fruit, broth, po 
tatocs, &c. he swallowed in the .mx sucei ssive du}<s, as fol 
lows; viz. 

'fhursday 
Friday 
.Saturday 
Sunday 
• Monday 
Tuesday 
Salt 


Total - 384- 2 


(Jy Ib 
61 
5S 
77 
60 


1 




8oz. 

14 
8 
0 

15 
8 

0 in the six days 
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On tha Death of the Counlese Comelia Zanffdri and DaneU, 
. ^ of Cesitia, 

Tiir Countoss Cornelia Bandi, in the 62d year of lier age, 
was all day as well as ^ho used to be, but at night was ob 
served, when at supper, dull and heavy. She retired, was put 
to bed, where shu passed three hours and uTtre in familiar 
discourses with-her maid, and in some prayers ' at last, falling 
asleep, the door was shut In the morning, the maid taking 
notice that her mistress did lutt aweke at the ustial hour, 
went into the bed>ehamber and called her; but nut being 
answered, doubting of some ill ac^jident, opened the window, 
and saw the corpse of her mistress in the deplorable condition 
following: — 

Four feet distance from, the bed there was a heap of ashes, 
two legs untouched, from the foot to the ’knee, with their 
^lockings on; between them was' the lady’s head; whose 
%ruins, half of* the back part of the skull, and the whole 
chin, were burnt to allies; amt^g whicli^were found three 
fingers blackened. All the rest ua>4 ashes, which had this 
particular quality, that tliey lefl in the hand, when taken up, 
u greasy and stinking moisture*. 

The air in the room was aNo obscr% ed cumbered with soot 
floating in it; a small oil-lanig on the, jQoor was covered with 
ashes, but no oil in it. Two candles in candlesticks on a 


table stood upiight; the cotton Biis left in both, but the 
tallow uas gone and vanished. Somewhat of moisture was 
about the feet of the landlcstiekh. The bed receivyd no 


(I’luage; the bliu^ket^ and sheets were only raised on one 
side, as when a person rises up from it, or goes in ; the whole 
furniture, as well as the bed, wus spread over with moist and 
a.sh-coloured soot, which had penetrated into the chest of 
drawers, even to foul the linens ; lui}, the 8<)ot was also yone 
into a neighbouring kitchen, and hung on the w’ulls, move¬ 
ables, and utensils of Jt. 


It wus remarkable, that the flour of the chamber was so 


thickly smeared with a gluish moi.><tiue, that it could not he 
taken off; anti the stench spread more and more throivgh the 


otlicr chambers. 


In the Acta Medica ct Philosopbiea Hafniensiti, pub, 
lished by Thomas Bartholin, IfiTlf, a similar accident iV 
related in these words“ A poor woman at Paris used to 
drink spirit of wine plentifully for the space of three jears, 
as to take nothing else. Her body contracted such a com- 
Kstiblc dij^position, that one night she, lying down on a 
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Straw couch, was all burned to ashes and smoke, except the 
skull and the extremities of her lingers.” 

John Henry Cohausen relates,^« That a Polish gentleman, 
in the time of the Queen Bona Bforzo, having drank two dishes 
of a liquor called brandy-wine, vomited jHaines, and was burnt 
by them.” • 

The narrator’s opinion is, that the fire was caused in the 
entrails of the body by inflamed effluvia of her blood, by juices 
and fermentations in the stomach, by the many combustible 
matters which are ubundairi in living bodies for the uses of 
life; and, Anally, by the fiery evaporations which exhale 
from the settlings of spnit..of wine, brandies, and other hot 
liquors, in the tunica villosu of the stomach, and other adipose 
or fat membranes, within which, as chemists observe, those 
spirits engender a kind of camphor;; wlych, in the night-time, 
in sleep, b;^ a full breathing and respiration, are put in a 
stronger motion, and, consequently, mure apt to be set on fire. 


I ' 

Some Observations on (he Cancer Major, By Mr. PETHJt 

COLIINSOS 

The cancer major, or larges^ species of crabs, have their 
chief abode in water from 20 to 40 fathoms in depth; they herd 
together in distinct trilu'S, and have their separate haunts for 
feeding and breeding, and will not associate with their neigh¬ 
bours. This has been carefully tried, by taking a crab, and 
In’uking its shell, and carrying it two or three miles distance, 
and leaving it among the same species : this ciab has found its 
w ay back to its old home, and has been caught by the same 
fishermen that carried it. 

'J'he smallest crab that comes to hand is about the size of 
a chestnut; the full grown 7 lb. weight; but there has been 
one caught that weighed 12 lb. 'I'lie bait is flesh, or pieces 
of skait. or small shark, of which he eats but little. ’I'lie 
fishermen ail agree, the crab will live confined in the pot or 
b.i' ket some months, without any food but w hat is collected 
fium the sea-water, and not decrease in weight. 

Once a. year, like the lobster, they lose or cast their shells. 
Against this extraordinary cliango, they choose a close and 
IV cl I-secured retreat in the cavities of rocks, and under great 
stones; .there they creep in, and wait, till by degrees the parts 
are disengaged; which is effected by withdrawing their legs 
from their md sliells, leaving them, and the upper part of their 
body-shell behind. In this naked state they make a very oc^jjk 
ap{iearance, being an ill shapen lump of jelly-like substancl|Pt 
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whicli gradually hardens into a shell a size larger than the 
old one: for this is the way of growth appointed for this 
-aninud} and others of the yrustaccous species. But what is 
most surprising, this large species of crab has a power in 
itself voluntarily to grack and break its own legs or claws, 
aud drop them off * 

Mr. Benjamin Cook, at Newport, in the Isle of Wight, 
F*R. S., Informed Mr. C. of this marvellous property in tlic 
groat crab; but ho could not comprehend it, till he saw the 
experiment tried on two crabs ;* then he was soon convinced 
of the truth of the fact; for in a few minutes the legs all 
dropped oft* one aller another, irhis the crab will do in any 
pjsirion ; but the easiest method is to lay it on its^back. and 
ilten take a pair of strong iron pincers, and break the shell, 
and bruise the fleslu of the third or fourth joint of its small 
leg ; after it has received the hurt, it bleefls, and gives signs 
of }>niit, by mo^ ing it*» leg from sitie to side; but aiterwards 
holds it quite*htilK in a direct and natural position,^without 
touching imy part of its body, or Its other legs, with it. Then, 
on a sudden, with a gentle crack, the wounded part of the 
leg drops off at the second joint, or internodium, from its 
body ; just as one sees the ^lock of a retort separate, where 
it has been heated by a red hot iron ring, on the application 
of cold water. The great arc ciiat<«)f m the same manner, 
but are not so easily laid hold on as the small ones, 'fhose who 
have not seen this wonderful operation may reasonably eon-^. 
elude, that the leg is cast out of its joint or socket; but it* is 
quite otherwise; ior it cracks and breaks oft* in the smoothest 
part of tlie joint, and the rilli of the body*sliell is no wuyj 
assistant to it. 

'fu try wluit effect increase of pain would have in this 
work, a suiaii hole was pierced in the grt^ut legs, and {hen a 
pointed iron was put in to lacerate the inclosed muscle ; the 
consequence was an^'Werable to expectation ; symptoms of 
greater pain ensued, aud the leg vi as cast oft* with greater 
violence. 

It is really amazing and inconcoivftble, by what power or 
contrivance in itself, so wonderful an operation can be per-* 
formed by the crab, as voluntarily to crack and break so hard 
a shell, and its muscles, and then cast off its legs. The small 
diameter of this joint, t^ic disposition of the fibres, and a very 
small circular fossa, may contribute greatly to accelerate the 
work; but yet the main spring of action seems beyond the 

f cach of human comprehension. 

^ When tlje leg is dropped oif, a mucus or jelly is discharged 

y 3 4 
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vii the remaining part of tlic joint next the body, wluclt, as a 
natuial styptic, i)ifttanrly stops the bleeding, and gradually 
Irirdcnsaiul grows eallou^, and forms into a leg in niiuiutiire, 
which by degrees shoots forth, and attains to its natural size, 
to supply the place of that which wasjU^st. 

The erabs are luituially very qiuirrelsonie, and with their 
gieat legn or r*ians fghl and kill each other: with them they 
catch hold of their ad^ersu^y's legs, and whatever tliey seize, 
they strongly retain for tu long while: there is no escaping 
their einel foe, but by volunmriiy leaving a part of the leg 
behind, iu token of victory; but the pnneipul cod for widen 
tills is done, is the saving the life of the conquered : for when 
they are bitten and bruised, and cannot break off that linu>, 
they soon bleed to deatlu 

The fishennou showed an expiwiniont, to give some idea 
of the tenacious disposition of this creature, by obliging a 
crab wdth its gieut claw to lay liold of a small one ; the silly 
creature did not distinguish that itself was th(. aggressor; but 
exerted its strength, and l>oon cracked the shell of its own 
small leg, and it bled freely; but feeling itself wounded, to 
save its life required a power peculiar to itself to break off 
that limb in the usual place , which it presently etfected, and 
held fast for a long time the broken part in his great claw: 
w'hich evidently shovssi that ^his creature retains whatever 
it lays hold on, and when overcome by its enemy, ransoms 
its life at the expense of a limb. 


Obse7Tafio7is on tike Preci^ces or Cliffs on the North-east Sea 
Cmst of the Covnty of Norfdk^ Py Mr. IVxluam 
AnDFRQN. 

The various strata, which make up this long chain ^f moun¬ 
tainous elilFs, must be very interesting to every one, who takes 
a pleasure in looking into the many changes which the earth 
undoubtedly has undergone, since its first creation. Vege¬ 
table mould, sands *of various kinds and colours, clays, 
loams, firsts, marls, chalk, ]>ehble8i &c^ are here to be seen at 
one view beautifully interspersed; and frequently the same 
kind many times repeated; as if at one time dry land had 
been the surface; tlien the rent; aile% morassy ground; then 
tlie sea^ and so on, till these cliffs were raised to tlie height 
they arc now found. 

This is demonstrated by the roots and trunks of trees, whk^ 
^ /iro to bo seen at low wa^i in several places op tlii^ co^iP 
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near Il'isborough and Walket: bones of aniinuls arc often 
tbuiul hi.iv aUo. 

^ These Ijills seem to have been forniorl)' the boundaries to 
an artu of the sea, which made Norwich a famous sca-portf 
This some of our ancient histories make mention of asnn un* 
doubted truth, though *iiow considered us a mere fable, as uo 
vestiges of it remain aboM* ground at this day. • 

In the above-nienti4>ncd marl pits he discovered a stratum 
of shells, of about tuo iett thick, running ii^arly parallel to 
the horizon, lie examined carefal^y this erratum, wlicrc he 
ibund a great many kinds of shells ; but none which hud with¬ 
stood time's all-devouring teeth, sp as to bear the handling; 
excepting the couunoa wilk, soini^of whi< h were very pcriect. 
Among the varielj' of he noticed in this strutlmi was a 

i)iece of coal, which he piji'ked out I'rom among the shells, 
'fhis must have lain here us lung as the}, and been brouglit 
from some oiIut coinOy, as notumg'of jts kind is to be found 
here, but what*i? brought*Aoni distani pail.-. These slii'lis 
lie 14 yards above the smface of tkn n\er, and near!}’six be¬ 
neath the top of the Inli, and lie believes :>i jardh idiovt the 
smiace of the sea at \m'nu)\Uh. And ii is very remarkable, 
that In these mml pits, six or seven }ai(!s lower tlian tlie 
above-^mcnlioncd stiatniu of shells, arc found a vast €|uantity 
of stags’ horns lying in all ikiectionj.^ iSevtral I took out 
with my own hands; and ilie workmen, who are emplojtd 
lure, sa}, that they sv«incl} work a day, but the} find more 
or less of them. But none ar^ fonml entlie.' * • * 

TliChe horns have been v<*iy large ones ; some of the spines 
measuring inches and upwurd> in U>ngth. Many of them 
are more than 2^ inches in diameter, and several of them 
above 12 inches from spine to sjiinc. 

Another curiosity vuls the entire skeleton of a man, which 
vras found in the same stratum with the abovc-incntioned 
horns, as one of the w orknicn assured nu*: he said, he took 
the pains to lay it altogether on tlie grass, as fegidarly as lie 
vvas able , but his curiosity being then satisfied, he left it to 
be ground to pieces by the carts and waggons that came 
thither for the marl. « - 

Among the clay lie a great many knots, lumps, or nodules, 
of a bluer kind of earth, not widely dtilciing iVoin that which 
is found in Harwich cliir^: Ihcae, when digged up, are soil; 
but when they have been lor some time cxpo;>ed to the opvn 
air, they become almost as hard as tiint. In and upon tl!ese 
are the impressions of the cornu ammonis, or snake- 
jfoues, in a ]/tautiiui maimer, fiom one inch to five or six in 

!• -h 
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cHumetpr, and several have part of the slid Is on thcni^ of a 
yellowish white. Many other shells are found in these lumps ; 
as the pectunoiilus, helmet stones, boleiimites, common 
cockle, turbos, &c.; but these oi'e most of them very small. 


Ohservatiofis on a sort of IJMloy or Ephaneroji^ JSy 
Mr. Pkteh CuLuybON. 

Walking by tlic river> side at Winchester, Mr. C. was 
told, that now was the time of year tluit the May-flics, a 
species of libcUa, came \i]\ out of the waters, and were seen 
for a few days, and then dUappeared. 

May 2H. 1711, he was first shoMii it by the name of May¬ 
fly, on account of its annual appqxranpe in that month. It 
lies all tile year, t‘xci*pt t\ ievv days, in the bottom or sides of 
the river; and nearly ri'sCniblcs the nymph of the small com¬ 
mon libollas; but wJien it is inatuve, it rises rfp to the surface 
of tlie*water, and splits*open its case; then, wdth j^reat 
agility, up springs tlie new animah with a slender body, with 
four blackish-vcincd transparent shining wings, liaving four 
black s|H»ts in the upper wings^ the under wings being much 
smaller than the upjier ones: it has three long hairs in its hiil. 

Tlio next bu^incvvWler animal is disengaged from the 
water, is flying about to find a proper place to fix on, as 
trees, bushes, to wait for its approaching change, wdiich 
*is effected in two or three days. The firht hint he received 
of this wronderful opcnition, was seeing their exuvia* hanging 
on a hedge. He then collected a great many, and put them 
in boxes; and by strictly observing them, he could tell when 
they were ready to put off* their old clothes, tJiough but so 
lately put on. 

He had the pleasure to sliow his friends one that he held 
on his fingernail the while it performed this great work: it 
was surprising to sec how easily the back part of the fly 
split oiK'ii, and productxl the new birth, which he could not 
perceive to partake of any thing from its {larent; but leaves 
head,*body, wings, legs, and evi.n its three-h.iired tuil-behind, 
or the cases of them. After it has reposcu itself awhile, it 
flics with great briskness to seek its mate. 

By much the greater numbers pei^sh on the w^aters, which 
are cov(Ted with them. This is the end of the females ; but 
thermal es never resort to the river that he could perceive: 
after they have done their office, they drop down, languish, 
and die, unde * the trees and bushes. ^ 
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lie •observed that this species of iibella abounded most 
wbli* fcnuilea; which was very necossar^^ considcnng t*»e 
many enemies they have during tlieir short ap]>earance; for 
both birds ai 2 d fisli are vcryfotid of tluni, and doubtless under 
the w'ater they art' a food ibr snudl aquatic uninials/ 

What is further renlSirkable yi this siu prUuig creature is, 
that in a life of tliree or four days it cats iiot*Mng, seems to 
have no apparatus for tluit piirj) 06 ts but brings up with it out 
of the water sufficient sup{M)rt to enable it to sned its skin, 
and perform the principal ends ofslAc witli great vivacity. 


On the Perjunylictflar Asecut /.V/j. 7?y Mr. JVm* 

Anuh'ms^ F.Ji. S. 

On roudit^, some }cars bidore, what Dr. Plot, in lii» 
History ol* StaflurdKsliIrc. r.'fatcs c uuc«. tkc pjjssage of cels 
across n]eudo\^ s. in tlic r.igljt-liinc, i'Mtxn pond to pond, Mr. A. 
could hardly ^i»rbcur thiukiug tJuit the gcntlcnian must 
have been deceived; but what M*. A. has ^lately sccil gives 
him great reason to bclit'vc that account to be stri<'tly true. 

Ou June 12. 17lo, \\hilc viewing tiie flood-gates belonging 
to the W'Ulcr-works in tlie city of N\>nniln he beheld a great 
number of eels sliding up th *ni and tlie posts udjacent, not- 
wititstauding thev all stood perpendicular to the horizon, and 
live or six iett above the surt*A*e ofthe'pool below the water- 
works. ^I’hey au'iiidcd tliesc |>ost‘> and gates, till they came 
into the tlam above. And, niut makes tlit* matter apptar- 
still more strange, ibcy slid up with the utmost fueilitj and 
readi ass; tliough many of the boards and posts w’cre ‘quite 
dry, and us smooth us a common plane had left them 

lie observed, lluit. at first tliey thrust their heads, and 
about half tlieir bodit's, out of the water, and helil tliem up 
against the w'ood-vvork for some time: probably till "they 
found tlie glutinous matter, wdiicli is constantly about their 
bodies, bcumie sufficiently thick or viscid, by being exposed 
to the air, to sustain tlieir weight: then they would begin to 
ascend directly upwards, with as imuji seeming case, as if 
they had been sliding uhmg the level ground; and thuj they 
continued to do, till they got into the dam above. 


On Birds of Passoffc. t Bt/ Mr. Mahk Catrshx^ F.B.S. 

The places to wliich birds of passage retreat wlAsn they 
leave us, are first of all to be enquired after, and then it will 
rhe proiier to examine by what route, and ia wlmt manner, 

• r o 
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they convoy theniHulvcs to such places. The reports tff their 
lying torpid in caverns and hollow trees* and of {heir resting 
in the same state at tlie bottopi of deep waters* are so ill 
uttcbted, and absurd in themselves* that the bare mention of 
them is more than they deserve. 

The various conjectures concerning the places to which 
birds of jiassogc retire, are occasioned by the want of ocular 
testimony to bring the matter to some certainty. But if the 
immenseness of the globe, be considered, and the vast tracts 
of land wiikli still reiiiuin ninknown to us, it is no wonder 
that we are yet unacquainted with the retreat of these 
Itinerant birds. On this bead Mr. C. agrees in the general 
opinion of their passing to other countries by the common 
natural ^<*ay of flying, witli this additional conjecture, that 
the places to uliich they ^retire, ,lie j)rolnibly in the same 
latitude in the southern. hcniis]>here, as the placets from 
whence they depau't; whrt-e the seasons reverting, they may 
enjoy the like temperature of air. ' ^ 

It may be objeoied, tliut^pUiees of the same latitude in the 
southern hemisphere may be divided by too wide a tract of 
sea for them to pass o\er. But why then may not some 
otlier parts of the southern l>i*nikpJiere serve their turn ? 
This seems inure reasonable, than that tln^v should remain on 
our side of tlie nortbcjrn tro{^c; witliin a tew degrees of 
which, at tlie winter solstice, it is so cold, as frequently to 
produce snow; wJiich, by dispersing such insects as birds 
ilvat feed on tlie wing, and particularly the swallow kinds, 
Mibsit>| on, must make them perish inevitably, wore they n<'t 
to change their quarters for those more thvourabie climes, 
>vluTe a continuance of warm w'eatlier atPords their natural 
and proper food. This their sagacity dictates to them, and 
is the apparent cause of their periodically leaving us at the 
ajiprodc'' nf winter, before flies are so dissipated by cohl and 
winds as Xxf be found no longer in tlie air, though they may 
with other insects, be met with in lioles imd hidden recesses, 
and <u,‘r\e to subsist other bird'* of passage. 

What Mr. C. infers from hc'e i* is- that as swallows cannot 
contirwie a»id subsist so long in cold seasons as other birds of 
passage, they are neccssitatt'd to visit us soinc*wliat later, and 
to depart sooner ; for though nightingales, and other birds of 
pas.sage, arc not often seen or observed after they cease 
siiiging^^'^et he has frequently noticed them in .their holitary 
covei t» a month after the dtparture of swallows. From these 
reasons he concludes, that birds of passage, particularly 
swallow s, arc necessitated to' pass the tropic of Claueer; but 
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how fhr more south, or to what part of the southern hemi¬ 
sphere they*go, remains unknown. 

The manner of their jouyieying to their southern abode 
may vary, as the different structure of their bodies enables 
them to support theqjselves in the air: those birds with 
short wintjs, such as tlie red-start, blackcap, &c., though they 
are incapable of such long flights, and with so tfiuch celerity, 
yet he thinks they may pass in like manner, but by gradual 
and slower movements. Swallo\^ and cuckows may pro¬ 
bably perform-tlieir flight in half*the time ; yet there seems 
no necessity for a precipitate passage, because every day's 
passage affords them increase of vannth, and a continiuuice 
of food a longer time than is necessary for their passage, were 
it to the same latitude south as that from whence tfiey go. 

Why may not thev-^ f>pd other itinerant birds, perform 
their long journeys in the night-time, to cohccal themselves 
from rapacious birds, and other* clangers that (hiy-liglit 
exi>oses them to? which moctumal travelling of bjrds of 
pasS4igc he believes more than barely pw>bable, from the 
following observations, which may serve in some degree to 
rorifirin it. I-ybig on the deck of a sloop on the north side 
of Cuba, Mr. ('. and the corp])any with him heard, three 
nights successively, flights of rice-birds, their notes being 
plainly tiistinguishnhio from others, their heads 

northerly, which is their direct way from Cuba, and the 
southern coiuintnt of America, wlience they go to Carolina 
annually at the time that rice begins to npen ; and, after* 
growing fat w'ith it. return south back again. 

There are also winter birds of passage, which arrive here 
in autumn, at the time the summer birds depart, and go away 
ill the spring season, when summer birds return. Ihcse, 
however, arc but fcvi, there being only four sorts known, \i/. 
the fieldfare, redwing, woodcock, and snipe; which last two 
he has often known to continue the summer here, and breed; 
so that the fieldfare and n'dwing seem to be the only birds of 
pas^age that constantly and unanimously leave us at the 
approach of summer, retiring to niore^uorthern parts of the 
Continent, where they breed, and remain the summer, qjid at^ 
the return of winter are driven southerly from those frigid 
climates iu search of food, which tlierc the icc and sncMv 
deprive them of. When the severity of our winters deprives 
them of their liquid sustenance, necessity obliges them to 
retire towards the sea iu numerous flights, where in o^X'ii 
brackish waters they find relief, and at the approach of the 
spring thev^ retire to their summer recesses. But these 
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cannot be included among those usually termed birds of 
passage. * 

Besides the different kinds of swallows, there is but one 
kind of European bird that subsists in like manner by catch¬ 
ing its food on the wing, that is, the caprimulgus, or goat¬ 
sucker, the caimcious structure of wli5se mouth and gullet is 
formed to receive insects of the larger kinds, as scamba;'i, 
gritlotalpo;, &c. These arc also birds of passage. 

VVe have made it pretty evident, that summer birds of 
passage come to, and depart from, us, at certain seasons ot 
the year, merely for the sake df a more agreeable degree of 
warmth, and a greater plenty ol'lood; both which advantages 
they procure by an alternate change of climate; but the 
migratiuii of winter birds of passage, anti particularly of field¬ 
fares and redwings, is much more dilHcuit to be accounted 
for; there being- no such apjiarent necessity, cither on tlie 
score of food or climate, for their departure from us. 

The reason of their coming here in w'inter is probably for 
the sake of fi)od,i and a nu^re suitable climate tlian tliat they 
leave: but in some severe cold seasons, and when there is a 
scarcity of berries, they subsist here with difficulty, and are 
even famished sometimes for want of sufficient food; yet 
what appear-, most iinaccuuntable is, that such as have con¬ 
tinued with us a w’ln^lp winto]' in penury, and should, one 
would iiiiagine, rejoice at our'approaching spring, a.id build 
their ne-t-., and couple, on the contrary all depart, as if that 
‘mild and pleusniit temperature, which delights and cherishes 
most other creatures, were disagreeable to them. We know 
the places of their summer retirement to be Sweden, and 
some other countries in that latitude; but, os they would find 
those countries too cold for their reception, and probably 
destitute of provision, were they to hasten directly thither 
when' the}' depart from lit-tice, they journey gradually, and 
prolong their passage through the more moderate countries 
of Germany and Poland, by which means they arrive not at 
those northern regions, adapted by Providence for their 
summer abode, and the breeding of their young, till the 
sevcrjlty ^f the cold is so mucii abated as to render it pleasing 
to them, and food may be there found. When they visit us 
again in winter, their return back is after the same manner. 

The winter food of these birds being berries, and par¬ 
ticularly as a greater abundailce of them grow in tliis 
isha^ than can be supposed in the more northern regions, 
tliet may [mssibly be one great alliirenient to bring them over 
but the principal reoHon Inducing them to travel 
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fiontliward, is probably the rigour and severity of the cold in 
t!u)so t* igid* dimes, wliich nature therefore directs them to 
de^Tt fo’ such ;i« are more ):cniperate. 


Ownmhg the ProjK^y of 1Vc*/er ISfis^ in slipping off their 

Shivs as Serimits do. By Mr. DaVid JErsmse Bakeiu 

This uninial Ls to be found in the spring, and during the 
nliole summer season, in most diddles and shallow standing 
waters throughout England, bdng unknown to very few. 
It Iras long been known, that most of the serpent kind put 
oti‘, or, as we commonly term it, ^'ast their skins, at certain 
periodical timea ; though we are very little acquainted with 
the juanner of their performing this work, since it is com¬ 
monly done in tlu'ir rt'ti:ivg places, where we can seldom get 
a ^iglit of them ; nor should we indeed km/w that their skins 
were changed at all, did we did not often find the skins they 
have cast otF. * • 

A day or two before the skin to be changed, the' animal 
appears more sluggish than usual, takes no notice oi' the 
worms you give it, which at other times it devours greedily ; 
the skin in some places appoq^'s loose from the body, and its 
colour not so lively as it did before; and thus it continues till 
tue great work oi'putting off .the ohl,s^in is to be performetL 
It begins this operation by loosoniug with its fore feet the 
skin about its jaws, which, wlum open, are wider than any 
f)art of its own body, aiul pushes it httekward genti}' and gra- ' 
dually both above and below the head, till it is able to slip 
out first one leg, and then the other; which when it has done, 
it proceeds to thrust the skin backward as fur as these legs 
can reach ; it is then obliged to rub its body against pebbles, 
gravel, or whatever else it can meet with, till more than half 
its body is freed from the skin, which ai>pears doublerf back, 

. :'nd covering the hinder part of the body and the tail- When 
the liuMness is tlius fur done, the animal, turning its head 
round to meet its tail, takes hold of tlie skin witli its mouth, 
and setting its feet on it, by degrees pidls it quite off, the hind 
logs being drawn out as the fore ones were before., ^ 

Tins o])crntion sometimes takes up near half an hour, afler 
which it appears full of life anil vigour, as well as very sleek 
and beauiilul. When die skin is come off, if it be not taken 
away soon, it is very common for the creature to swallow it 
whole, as it docs all its other food; and if it take it Ai by the 
heail-pnrt fir>t as frequently is the case, the tail-part, being 
(illeu With ^ir and water, becomes like a blown bladder, aiul 
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proves so unmann^^Ciible that it is vi»ry diverting to see the 
paiijs it costs to discharge the air and water, ancf reduce it to 
a fit condition to be got down its throat. 

Many creatures of very different kinds put off their skins and 
shells at cevtiiu periodH. All scvpcMitJvarc supposed to do so; 
the skins of several kinds bcirtg of ten found whole. Oabs, lob¬ 
sters, cray-fif^Ti* shrimps, an<U probably, most or all of the crusta- 
ceous fishes, east their shells (roni time to time; and if we may 
guess of the rest by tliei fresh-water shrimp, which Mr. li. 
bad kept several times and \>bRervcd, their shells are put off 
without any otlicr breach than one, longitudinally, m the 
middle of the belly part, tthrougli which the body, tail, and 
claws are drawn out, and the shell left in a manner whole. 

Of the" insect tribe, Cvery caterpillar has three or four skins, 
before its change into the aurelia states in which the place of 
creeping out Is a''little below the head. The spider throws 
off the skin or shell three\ir four times, getting out of it by a 
ruptiirf underneath, and leaving every claw, and even the 
horny covering of his forceps, entire- Even the little mite 
easts its skin also at several short periods, and nearly in 
the same manner. 


/I Ij'Hvt from 3/r. /?. Snu ermcennng the Jiofty of a 
Woman, amt an Antifine Shov^ fovnd in a Morass in the 
Islv (f A,vhofm, 

"Tuk beginning of June last (i7t7), a labouring man, of 
Amcotts, in the Isle of Axholm, in the county of Lincoln, was. 
digging turf or peat in the moors of Amcotts ; and, about six 
feet below the surfiice, his spade i‘ut the toe of u snndah 
Hearing of this discovery, Mr. S. found the other sandal, whole 
and firm. It was very soft and pliable, and of a tawny colour, 
with all the bones of that foot in it, and all the gristly part of 
the heel. Proceeiling furtlier, they found the skin and thigli- 
bones, which he measured, and found to be 18 inches long. 
They then found all the skin of the lower parts of tlic body, 
which was of the sarfle colour as the sjmdals, and very soft. 
The skin drew or stretclicd like a piece of doe-leather, and 
was as strong. They then found the skin of tlic arms, which 
was like the top of a muff or glove, when the bones wore 
shaken out. They then found the ^kin of a hand, with the 
nails us^IVesh as any persons living: this was the womaifs 
natifral*«kin so tanned, with the nails. 

These sandals must be very ancient, and have most certainly 
been niadt* of a raw hide, as the} and the skin ofrtlie woman 


4 
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U’cru txith of one colour, and both had one tanner; which, 
probably, is the moor water; which is exactly of the colour of 
' coilee; and made so by such^great quantities of oak and fir* 
wood, that are frequently dug out of these moors; several 
oak-trees affording 10()0 poles for fencing, 61 feet long, and 
six to eight inches broa^, whtch.oak-wood is as black os jet. 
The fir-wood retainh it turpentine smell, and iit'hol weather, 
exposed to the sun, the turpentine will diop from it, | 
lliis w'ood i-. frctjuently split into kths for the roofs of houses 
or floors ; and it is remarkable thid no worm w ill touch tliem. 
They frequently find also hu/le*nuts and fir-apples in ubim- 
dancu; which is a plain proof thak the trees fell in autumn, 
when the fruits w'ere at nmtuiity. This woman was probably 
overwhelmed by some stiong eddy of water; for slic lay on 
one side bended, with her head and feet almost together 
The sandal is of one piece of leather, wHh a scam at the 
heel, and a thong of the same leather. 



As to this w'ater, on these moors, preserving human bodiei^ . 
it is most '‘ertain, from part of a body having been taken up 
at (reel by Mr. Kmpsoii SO or 60 years ago, and one in' the 
great moor near 'I’hom, about seven years ago, w ith the skin 
like tanned leather, the hair, teeth, and nails being quite fresh. 


On tht‘ Casrof Margaret Cutting, who ijmfte dnfinrtlg, though 
she halt tost the Ajht amt lioity of her Tongue, liu Jahes 
Pinsons, M.J>. t \ R. V. 

SEVtRAL of the members of the Iloyal Society having been 
divided in their opinions conceining what was rciyntcsl of 
Margaret Cutting, when they were first informed of her by 
Mr. Baker, Dr. P. conceived it to be iiecessar}, in older to 
render her case better understood, to lay before the Society 
the following particulars, which were the result of an e.samin- 
ation made a few days before b^ Dr. Milw'urd and himself, 
and which in general diHers nut from the opinion which that 
learned gentleman and he mentioned to the Society, on the 
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otTU'^iion, whicii the science of anatomy neccssaiily 
to tliciii at tJiat time. But Janies Tlieobald, Esc{- u mcinlxr 
of ilu* Hoyal Society, having cnctmraged her to come to Lon¬ 
don. and having brought her to the meeting of the Society, 
tliifi gave all the nicmbera here an opportmiit}^ of coming at 
the truth of her case; wherefore Dr. *P. here oflern, first, an 
account of her then condition ; and, next, some considerations 
on the natural state and uses of the tongue; whicli will show 
uow^ far slic makes the lips and teeth supply the want of her 
tongue in speaking, and aib«> enable others to judge better of 
the case. 

Of the state of the w'oinj^irs tongue in December, 1717.— 
The ajiex and body of the tongue b(»ing the only parts that 
naturally fill the cavit}' of the mouth, are entirely wanting in 
this woman, as closely to the region of the os h}oides, which 
is the root of t*he tongue, as can well be conceived; and 
%vhieh was then situated loo low' in the throat to he perceived, 
e\tn v\hen she opened her mouth at the widest. 

' If the moitifi<,’iitlon hod readied the os h) oides, it must 
have reached and destroyed the iniNtlos of the larjiix, and 
then the \oice would June been distroked ; ami also those of 
the piurjns. and tiicii deglutition coil'd nevir have been per¬ 
formed ; til. f 1 , adful * onseipu lu t ^ of w im h lu ed not bi* enu- 
nierutcd here; hut she swalhnys well, and her voice is jxr- 
fei t, and tlierofore il is not very c\traovaiuary she should 
command her voice by the proper muscles which remain 
untouched. *■ 

Sheiiad her taste perfectly, which is luTcafter accounted for. 

Tfie tongue is a fleshy substance, chiefly made up of mus¬ 
cles, and consists of a basis or i oot, a body, and an apex. 
As to its uses, it is said to be the instrument of speaking and 
tasting. As to the lattei, experience shows us the very apex 
of the tongue is less capable of discerning tuslcs than t)ie next 
part to it, and this than the parts yit farther hack, ail along 
t|ie body to the root. 

As to speech, wliich is only sound or voice aiticulatcd into 
expression, the tongue is not the sole organ fur such articu¬ 
lation ; the lips, teeth, and root of the moutli arc iustruuients 
also Tor same puq>ose; the two latter for the necessary 
resistance to the apex of the tongue, and the lips far the ab¬ 
solute a^culation and ]>ronunciation of many letters: how¬ 
ever, following short exnininatibn of the letters of the 
alplijfoet, as expressed by tlicse .orgens, will demonstrate it. 
Thi^ongue expresses some lelters with its njiex, and somQ 
witn its'root. Those absolutely prup..r to tlie apex aic opilj 
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five, d; 1, 11 , r, t. And those to which it' only assists, arc the 
tlillowing lettera, c, g, s, x, z ; all which can be perfuniied with 
• the -teeth alone, and which this person did very well. 

Now the lip-letters, and those expressed by the root of the 
tongue, she also perfori^d as well as any person ; the former 
arc b, f, m, p; and the latter are«k, q, x; and as to tlie vowels, 
and the aspiration h, since they are chiefly sotindcd by the 
exhalation of the voice, commanded partly by tlie lips in 
widening or straitening the oipadty of the mouth, tliesc 
she could also express; so that tl.^e was no letters she could 
not pronounce, except the five apex^lctters; and these she ma¬ 
naged so well by bringing the under lip to her upper teeth, 
in the course of her conversation, tliat any one could instantly 
aiiprehend every word she said; and she further plainly proved, 
that the lips are a better snccedaneuin to the apex, than that 
could be to the li{>s if tliey'were waiiting. » 


Account of the Ju'pci unrnts to discover whctl.vr the» 

hdcctrmd Power^ irheu the Conductors of it were not sup- 
jiorted by Hkctrics perse, would be sensible at great Dis¬ 
tances: with an Pnt/'iiry concerning the respecthe Velocities 
of Mlectricity and Sound Hy IViujam JI'acsom, F,lt. S 

AvfONo the many surprising, pro])er^iqs of electrjcity, none 
was more remarkable, than tiiat the electrical jmvver, accu¬ 
mulated in an} non-elcctric matter contained in a glass phial, 
described on its explosion a circuit through’any hue of sub® “ 
stances non-elcctrical in a considerable degree ; if one eyd of 
it was in contact with the external surface of thTs phial, and 
the other end on the explosion touched cither the electrified 
gun-barrel, to which the phial in charging was usually con¬ 
nected, or the iron hook alw’ays fitted in it. This circuit, where 
the non-electric substances, which happen to be between the 
outside of the phial and its hook, conduct electricity equally 
well, is always described in the shortest route possible ; but 
if they conduct differently, this circuit is alw'ays formed 
through the best conductor, how great soever its length is, 
rather than through one which conducts not so weli though 
of much less extent. * 


Mons. )e Monnier the younger, at Paris, in an account trans¬ 
mitted to the. Royal Soc^iety, takes notice of his feeling the 
stroke of the electrified ph^ along the water of two of the 
basins of the Thuillcries, the surface of one of which is alAiut 
an acre, by means of an iron chain which lay on the ground, 
and was strefeU'd round half their circuiufiicnee. On these 



3.00 ELKCTRICAI. K\l>;<l<IMENTS OF THE ROYAL SOCIETY, 


considerations it was conjecturedi as no circuit had as yet 
been found lar'jo enough so to dissipate tlic eleetricid power 
as not to make it pertvptiblo, that if* the non-electrical con¬ 
ductors were properl) disposed, an observer might be made 
sensible of tlie electrical eomniolioii quite across the river 
Thauicsy by the comuumicati^u of iio other medium than the 
water of* that river. In any other part of natural philosophy, 
as we should draw eonclusious onlv from (he facts themsehcb, 
it was determined to nuilo^tlie cxperiineut. 

To trj'tliis experiment'It was ahsohilcly necessary that 
a Him of uou-eicctrie mi^ilcr, equal in length to the breadth 
of the river, should he hud uver it, so as not to touch the 
wafer in any part of its length; and the bridge at West- 
minstiT thonglit the most proper for that purpose, where 
the water from shore to shore is somewiiat more than 4{X) 


yardj. 

Aecordingh > on July I k 1717, several members of the Koyal 
Sotiet> met to a'>sist in uiuking feiie expeiiixvnt. A line of 
wire wus laid along the bridge, nol onl) t! rough its whole 
lengtli, but likewise turning at the abutments, reached down 
the stone steps on each siile of tin* ri\er low enough for an 
observer to dip Into the water an iron rod held in his hand. 
One of the company then stood on the step'. of the West¬ 
minster sl 4 )re, holdinif this wiie in his left hand, and an iron 
rod touching the water in his right; on the steps facing the 
former, on the Surrey shore, another of the cotuj»any took hold 
of the wire with his right iuind, and graspetl utlii his icil a 


large phial almost tilled w^ith filings of it on, coated w itli sheet- 
lead, and liighiy electrified by a glass globe pruperU disposed 
in a neighbouring house. A third r}i)ser\<.r, standing nciur 
tlie second, dipped an iron rod held in Ids left hand into the 
water, and touching the iron hook of the cinuged phial with a 
finger of his right hand, the ekcirieity snapped, and its com¬ 
motion was felt by all the three observers, but much more by 
those oil the Surrey shore. 


The experiment was repeated several times, both then and 
afterward, and the electrical ennimotion Mt across the river. 


The lengMi of tliis circuit, through w^hich the electricity was 
l^opagatcd, was at least 80() yards, more than 400 yards of 
w'hicii Was fonyed by the stream of the river. 

It was thought proper to t'y the ett*eers of electricity on 
some nTfirm' spirit of wine througli*’the large circuit before 
mefitkmed; Accordingly, the observers be ing placed as before, 
tlie Westminster and Surrey shores, no other alteration 
tUjU' made in the bv'fbre-mentioned apparatus, ^han tliat the 
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wire which connected the gun-barrel with the iron hook of 
the coated phial being laid aside> the coated phial itself was 
charged at thd gmi-barrel, un(^ tlicu brought in the hands of 
an observer near the warm spirits in the spoon, wliici) vus 
placed on the short iron rod before mentioned, which was 
connected with the wire which vient to the observers on the 
Surrey shore. On presenting properly the iron Imok of the 
charged j>hial to the warm spirit, it was instantly fired, ami 
tJie electrical commotion felt by thp observers on both skies 
of tlie river. 

Encouraged by the success of those trials, the gentlemen 
were desirous of continuing their enquiries, and of knowing 
whether the electrical coininotions were perceptible at a still 
greater distance. The New River near Stoke NeU’ington 
w'as thouglit most convenient for that purpose; as at the 
bottom of that town, tlte windings oi'tlie rhcT are such, tluit 
the distance by land is about 8(K^ ie^t, but the course of the 
ri\or is near From unotlicr place in a right line is 

2bW feet, but the cour’sc of the w*>ter is near hOUO feed 

Consequently, on Friday, July 21.1717, tliere met at Stoke 
Newdngton, the President of the Royal Society and several 
other gentlemen ; wlu*re cvery^thing was disposed ns before, 
and the wire c\lpndcd ovir the meadows, without touching 
the water. When tvciy tiling was arranged, and the 
signals given, the chaigcd phial was exploded several times, 
and the electrical connnoliun every time smartly felt by the 
observers at both places. In the like trials at the others 
places, the commotions ^cre perceptible at a distance^uot 
less than 28(X) feet by land, and near JswOl) by wuRr, 

The gentlemen met again, July 2b. 17^17; when the irm 
wire in its whole length being supported, without any wlure 
touching the ground, by dry sticks placed at propti uilc\»ns, 
of about three feet in lieight, the observers both stood on 
origiualK-electrics, and, on the signal, dippetl their iion reds 
into tlu‘ water. On discharging tJic pliial, which w'us several 
dines done, tlicy were both very much shocked, much more 
so than when the conducting wire lay on tlie groimd, and 
die observers stood on it, as in the former experiments. « 

The gentlemen were desirous of trying the electrical com¬ 
motion, at a still greater distance than any of the former, 
through die water, nud where, at the same dme by altering 
the disposition of the apparatus, it might be tried, whether 
diat power would be perceptible througli the drygrouild oAly 
at a considerable distance. Highbury Barn beyond Islington 
was thought a convenient place for diia purpose, os it was 
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situated on a hill nearly in a line) and almost equi-distdnt from 
two stations on the New River, somewimt niofe than a mile 
asunder by land, though foljo^ing the course of that river 
their distaijce iVoiu each other was two miles. The hill be¬ 
tween these stations was o(‘ a gravelly soil; which, from the 
late continuance of hot weather without rain, was dry, full of 
cracks, and fcoiiscqncMitly was as proper to determine whether 
the electricity would be conducted by dry ground to any 
great distance, as could be desired. Accordingly, on Wednes¬ 
day, Aug. 5. 1717, they met at Highbury Barn. Tlie clcc- 
triiying machine being })Uiced up one pair of the stairs in the 
house there, a wire from tjixe coated phial was conducted on 
dry sticks as before to tluit station by the side of the New 
River, \^hich was to the northward of the house. The length 
of this wire w’as three furlongs apd sjx chains, or 237t) feet. 
AnotluT wire fastened tp the iron bar, with which,' in making 
the explosion, the gun-barrel w'us touched, was conducted 
in like manner to the station oiFthe New Itiver to thesoutb- 
* war^rof the hou*e. The kngth of this wire w'as four furlongs, 
five chains, and two pules, or 3003 feet. The length of both 
wires, exclusive of their turnings round the sticks, W'as one 
mile, one chain, and two poles, or 5370 feet. 

At this distance the gentlemen proposed to try, first, 
whether tl»e elcctric}»l,commoJ,ion was perceptible, if both the 
observers, suppu ted by originally-clcctrics, touched the con¬ 
ducting wire with one liand, and the water of the New River 
w'ith an iron rod held in the other? 

*Spveral explosions were made the observers touching 
the vvatcr, and stauding on wax, with their iron rods in the 
water; when the observers at both stations felt the electrical 
shock. 

B^ the experiments of this day, the gentlemen were satis¬ 
fied that the dry gravelly ground conducted the electricity as 
strongly as water; which, tlii)ugh otherwise at first con¬ 
jectured, they now found not to be necessary to convey tiiat 
power to great distances ; as well as that, from difference of 
distance only, the force of the electrical coniinolion was very 
littlq.if all impaired. 

From the shocks which the gentlemen received in their 
bodies, wijken the electrical power was conducted on dry 
sticks, they were of opinion, that fpm difference of distance 
simply considered, as faros tlicy hud yet experienced, the 
foFce was very little if at all impaired. When tlicy stood on 
originally-elcctrics, and touched the water or ground with m 
iron rod, the electrical commotion was always felt in tlieir 
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arms anfl wrists; when they stood on tlic ground, and touched 
either the watier or ground with tlieir iron rods, they felt the 
shock Tn their elbows, wrists, aud ankles ; when they stood on 
the ground without the rod, the shuck was always in the el¬ 
bow and wrist of that hsjnd which held the conducting wire, 
and in both ankles. The observers here being sensible of the 
electrical commotion in different parts of their Ihodies, was 
ow’ing in the first instance to the whole of it passing, because 
the observer stood on wax. through rfheir arms, and tlirough 
the iron rod; in the second, when tlioystood on the ground, 
the electricity passed both through their legs and through 
the iron; in the third, when they stvod on the ground without 
either wax or rod, the electricity directed its way through 
one arm, and through both legs to complete the circuit. 

The gentlemen were .desirous of closing the present en¬ 
quiry,. by examining not only whetlM.'r tJie electrical com¬ 
motions were perceptible at double ’the distance of tlie last 
experiments in grhund perfectly dry, and wliere no watej was 
near; but also, if possible, to distihguish tlii respective ve¬ 
locities of electricity and sound. Shooter s Hill W'as chosen, 
as the most convenient place. As only one shoiver of rain 
had fallen during the precedingiivc weeks, the ground could 
not but be very drj ; and as no water was near, if the elec¬ 
trical commotion was felt by tli^j observeas at the stations, it 
might be safely concluded, that water bud no share in con¬ 
ducting it. 

Accordingly, August 14. 171-7, they met at Sho(»ter's Hill'’ 
for this purpose. It was- here determined to make l‘2^*x- 
plosinns of the coated phial, with an observer jiJacod at thfr 
seven-mile stone, and another at the nine-mile stone, both 
standing on wax, and touching the grouml with an iron rod. 
This number of explosions was thought the more necesssiry, 
as the observers at these stations were not only to examine 
whether the electricity v^ould be propag.ited to so great a 
distance, but if it were, the observer at the seven-mile stone 
WHS by a second watch to take notice of the time lapsed be¬ 
tween feeling the electrical commotion' and hearing the re¬ 
port of u gun tired near the machine, us close as mi^it be to 
the instant of making the explosion ; amj, therefore, to ex¬ 
amine this matter with the requisite exactness, this number 
of explosions should be m^ide. 

To execute this, the electrifying machine w'^as placgd up 
one pair of stairs in a house on the west side of Shooteit’s 
Hill, and a wire from Uic short iron rod, w'ith whi^ the gun> 
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barrel wus touched in making tiie explosions, was conducted 
on dry sticks as before into a field near the seven-mile stone. 
The length of this wire, cxclurivc of its turnings round the 
sticks, nas a mile, a quarter, and eight poles, or 678:2 feet. 
In great part of this .space it was fojtnd very difficult to sup¬ 
port the wire, on account of‘llieir scarcely being able to fix the 
sticks in the strong gravel there almost without any cover of 
fcoil; nor could tl»e wire in some places be prevented from 
touching the brambles ard bushes, nor m one field the ripe 
barley. 

Another wire was likewise conducted on sticks from the 
coated phial to the ninc-n'ilc stone, in this space, the soil 
being a strong clay, the wire was very well secured, and in 
its whole length did not toucii the bushes 'i'he length of 
this wire was 3868 feet. As niuHi os the place, where the 
observers were Stationed in a corn-field, was nearer tlie ma¬ 
chine than the seven-rtiile stone, 'so much were the other 
observers placed beyond the nirfe-niile stoiih, that their d's- 
’’tance’froni each-other might be tw-o miles. Tlie lO feet of 
wire in these two measures exceeding two miles, was what 
conne<*ted the short iron rod before mentioned, and the 
coated phial, with their respective conducting wires. 

The observers being placed at their respective stations, the 
observer at the machine proceeded in making the explosions 
of the coated phial; by which the observers at tJic nine-mile 
stone were very strongly shocked ; and they were also felt at 
” the seven-mile stone. This demonstrated tliat the circuit 
here formed by the electricity was four miles, viz. two miles 
of wire, and two miles of ground, the space between the ex¬ 
tremities of that wire. A distance without trial too great to 
be credited • liow much farther the electrical commotion 
will be percejitible, future observations cun onlj' determine. 

i'he electrical commotion by the observets near the seven- 
mile stone was but slightly felt; nor could it be otherwise 
expected, the wire in many parts of its length touching, as 
was before mentioned, the moist vegetables; which, in ai 
many places as they were touched, formed subordinate circuits. 
We^nd, in all othtr instances, that the whole quantity of 
electricity, accumulated in the coated phial, is mlt equally 
through the whole circuit, when every part is in a great 
degree non-clcctric: so here the vji^hole quantity, or nearly 
so, determined that way, was felt by the observers at the 
nifie-raile stone; while wosc at the other station felt so much 
of their qi||ntity only as did not go thr< ugh the vegetables ; 
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tliat is,’ that proportion onl^ in which iron is a greater non¬ 
electric than Ihe vegetables. 

Tiiough the electrical conjinotions, felt by the observers 
near the seven-mile stone, were not strong, they were 
equally conclusive in showing the dilference between tlie 
rchpective velocities of elcctricit 3 » and sound. 

The lengtii of the conducting wire from the 'machine to 
the observers near the sevcn-uule stone was 6732 feet; the 
length of that to the nine-mile stofie, 3868 tcet. The first 
of these measures only was made use of in the j)reseut oper¬ 
ations concerning the velocity of electricity. In 12 dis¬ 
charges of the coated phial, wliich .were felt by tlie observers 
near the seven-mile i>tone, and who, by a second watch of 
Mr. Graham's, measured Ujo time between feeling Djc elec¬ 
trical commotion and l\eHriyg the report of the gun, with the 
utmost attention and exactness, was at a medium 5' seconds. 
And as the gun was di'>taiit from these observers 6732 feet, 
it follows, from t!ie experimonts, whicli have been made on 
the velocity of sound, that the real instant of the discTiarge'" 
of the gun preceded that of the observers hearing its rejwrt, 
at this time, when the strength of the vtind was not so great 
as to enter into the eomputatipn, or preceded the 

instant when the electiic.d commotion «'as felt only 0, 
lint this instant was, from the nature,vOf the experiment, 
necessarily prior to that of the electrical explosion, whicli was 
not made till the fire of the gun was actually seen; and 
therefore the time between the making of that explosion ancr" 
its being actually feltb^ the observer, wliich must have been 
less tliaii was really so small, as not to fsill under 

any certain observation, when it is to be distinguished from 
that which must of necessity be lost, between the firiug of 
the gun and the elec trical explosion itself. 

The gentlemen coiu-erued were still desirous, if possible, 
of ascertaining the absolute velocity of electricity at a certain 
distance; because, though last year in measuring the re¬ 
spective velocities of electricity and sound, the time of its 
progress was found to be very little, yet they were desirous 
of knowing, small as that tim^ was, whether it was mcamre- 
able; and Mr. W. had thought of another metliod for this 
purpose. 

Accordingly, Aug. 5. .PI'S, there met at Shoot.'r's Hill 
for this purpose the Tresident of the lloyol Soe’ety and 
several other gentlemen; when it was agreed to make tne 
electiical circuit of two miles, in the middle of which .un 
uLtcrv'cr who ,to take in each hand unc ' f tt e extremities of 
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a wire, which was a mile in length These wires were to be 
so disposed that, this observer being placed on the floor of 
the room near the electrifying ^machine, the other observers 
might be able in the same view to sec the explosion of the 
charged phial and the observer holding the wires, and might 
take notice of the time lapsed between the discharging the 
phial and the convulsive motions of the arms of the observe* 
in consequence of it; as tliis time would show the velocity 
of electricity, through a snace equal to the length of the wire 
between the coated pliial and this observer.. 

When all parts of the apparatus were properly disposed, 
several explosions of tlie charged phial were made ; and it was 
invariably seen, that the observ’er, holding in each hand one 
of the extremities of those wires, was tonvulsed in both his 
arms in the instant of making the explosions. Instead of 
one, four men*<vere then placed holding each other by the 
hand near the machine, the first of which held in his right 
hand one extremity of the wire, and the Ikst man the other 
in his left They were ;dl seen convulsed in the instant of 
the explosion. Every one who felt it complained of the 
severity of the shock. It was then tried whether, as the 
ground was wet, if the explosion was made with the observer 
holding the extremity of each wire standing on the ground 
near the window of .Ahe house, any difference would arise in 
the success of the experiment: no difference was found, the 
observer being shocked in the instant of the explosion as 
"‘before in both his arms, and across his breast. On these 
coHjiderations they were fully satisfied, that through the 
whole length of tliis wire, being 12,276 feet, the velocity of 
electricity was instantaneous. 


Of the Giants Causemiy in Ireland. By the Rev. Ricinsa 

PoCOCKL, LL.I). 

The sea-cliffs are very high in the vi<'inity, but what is called 
the (’au.seway is a l«)w head, extending from the foot of the 
cliffs into the sea liko a moic. This head does not appear at 
lirst*so grand as it is representi^d in the views engraved of it; 
but when one comes to walk upon it, and consider it more 
attentively it appears to be a stupendous production of 
nature. The head ends in two points ; Dr. P. measured the 
more western to the distance of 360 feet from the cliff, and 
it" appeared to extend about 60 feet farther, which he could 
not measure, as the sea was then high ; and at low tides it 
might be seen about 60 feet yet fai thcr, on u rlcsccnt losing 



I 


i>R«VOCOCKE ON TUIC GIANTa* CAU^IilWAV. 




itBcIf ifi the 8ea« He also measured tlic more eastern point 
540 teet from the cliff, and saw about as much more of it as 
of the^thcr, when it winds about to the eastward, and is also 
kist in tlie water. One majValk on this head on the tops of 
the pillars to the edge of the wafer. These pillars are of all 
angular shapes, froiii three sides to eight. The eastern 
point, towards that end where it joins the rock<», terminates 
for some way in a per]>endicular cliff, formed by the upright 
sides of the pillars, some of which he measured, and found to 
be titi feet four inches In height, tr flu^y say there are in all 
74 different sorts of figures among them. Each pillar consists 
of several joints or stones lying one upon another, from six 
inches to about a foot in thickness: some of these joints are 
ill the middle so convex, as for those pronimenacs to be 
nearly quarters of spheres, round each of which is a ledge, 
on whicii the stones libove them have rented, every stone 
being concave on tlic under side, ajid fitting in the cxactcst 
manner on that which lies next below it. Tlie pillars are 
from one to two feet in diameter, ;ind consist most conimonlv 
of about 40 joints, most of which iic]>aratti very easily, though 
60 IUC others, wliich are more deeply indented into each 
other, cohere strongly enough to bear being taken aw'ay in 
pairs. 

Ilut the Causeway is not, he thinks, the most singular part 
of this extraordinary curiosity, the apjioarance of the cliffs 
themselves bi'ing yet more Mirju'Uing : these and their several 
strata he csainmcd from the I'ocks on the other side of 
little hay, about half a inih' to the cast of the Causeway. He 
thence observed, that tlicre run.s .ill the way a stratum from 
the bottom, of black stone, to the lu'iglit of about 60 feet, 
di\ ided perpendicularly at unequal distances by stripes of a 
reddish stone, looking like ei'inent, and about four or five 
inches in tliickncss. On this there is another stratum of the 
same black stone, divided from it b}^ a stratum five inches 
thick of the red. Over this aiioUter stratum of stone 10 feet 
tiiick, divided in the same manner; then a stratum of tlie red 
stono 20 foot deep; and above that a stratum of upright 
pillars. AImivc these pillars lies another stratum of black 
stone 20 feet high ; and above tliis is agaifi another SvTatum 
of upright pillars rising in some places to the top of tlie cliffs, * 
in others not so high, and in otlmrs again alxive it, where 
tinware called tlie Chimneys. 

Tliis face of the clifis reaches for two computed miles east 
from the Causeway, that is about three ineusurcd Enj^ish 
miles, to two miles west of Halintoy. The upper pillars scent 



3S8 


TIIK SACnP.n KfHE IN PERSIA. 


/ 


to end over the Causeway, and he thinks become shoiter and 
shorter as one goes from it, lying between two'binds of stone 
like seams of coal, and like those little pillars found in Derby- 
‘ shire. These binds probably meet together all round, and 
inclose this extraordinary M ork of nature ; and if so, the 
pillars must be very short towards the extremities. 

When oi> the Causeway, he saw in the cliff’, to the south¬ 
east, Vfiat they call the Organs, about a quarter of a mile off, 
and a third part of the way up the cliff. They appeared 
small, and somewhat like black stakictites; they were not 
commonly known to be such pillars as the others; but they 
are so, and helonc: to tlie lower stratum.- When with groat 
difficulty he cliinbeil up the steep hill to them, he found they 
were hexagonal, and larger pillars than most of tlie others, 
being about tw'o feet in diameter; and he measured five sides 
of one of them, whieli were of IS, 12, 21, and l(j inches 
respeetively. The joints he could come at wevo about nine 
inches thick, and each pillar consisted of between 10 or >10 of 
. tlienf: these joipts are aIv>ost Hat and plain, the con\e\itIes 
on their upper faces lieing so .small as to he scarcely 
discernible. He enquired whether any of these piUars w ere 
found in the quniics within land, and the people there told 
him they were not: but be bds since been a.ssured by (itliers, 
tliat there arc some found tw'o or three niiks I’rom tlie diore. 


Op the KretJafithiff Ft re in Persi/r, lit/ 7h\ J Mot \sfy. 

As the natural liistory of Persia i'» hut little known, a* d the 
authors of the Universal Ili'^tor) \hi\c given no true a<(ount 
of the everlasting sacred fire which the Gauers worship, 
Dr. M. gives the fiilhnving desenption of it: — 

This perpetual fire rises out of the ground in the pcomsula 
of Abscheion, about 20 miles from Haku, and tlir^^e miles 
from the ('asplan shore. The ground is very rocky, Jimi has 
a shallow covering of cuith over it. If a little ofllu surface 
be scraped off, and fire* be ttppli<*d to the hollow, it cati lies 
hnniediatoly, and burns witliout intermission, and . iiiio.t 
without consumption ; nor <*\(*r extinguished, unless .some 
eold^artb be tlmown -iver it, by which it is easily put out. 

There is a spot of frrotHid. about two EuglLsh miles broad, 
w hich has this very wonderful property ; and here is a t ara- 
vansary, round which are many plat’es where the eai tli con¬ 
tinually burns; but the most remarkable is a hole abotit four 
feet deep, and 14 feet in diameter. In this caravansary 
live 12 Indian priests, and other devotees, who worship 
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tlie fire* which, according to their traditions, has burnt "many 
. tlioiisajid ycai%. It is a very old vaulted building, and in its 
\wilU are a great many chinha, to which, if a candle be ap~ 
plied, the tire catches instantaneously, and runs instantly 
wherever the chinks coijimuiiicate; but it may be easily ex¬ 
tinguished, They have hollow places in the house fittcil to 
tlieir pots, wliich they boil without any other fuel; and instead 
of candles tliey stick reeds into the ground ; iron/ the tops of 
wJui'li, on applying fire to them, ^»white flame immediately 
comes forth, and continues to burn without consuming the 
rc'cds, till they think proper to extinguish it, by putting little 
covers over them lor that purpose,*^ 

About an English mile and a half from this place there are 
wells of white naphtha* w’hich is exceedingly infiamnmhle; 
and tliongl) the flame vof yaphtha allbrds botli smoke and 
Miicll, it is highly probable llic pcrjictual fife just described 
is owing to naphtha, but so purified,* in^filtering through the 
sUine, that it bccdlncs divt^sttW of all such jmrticles as produce^ 
smoke or smell. The stone and “earth art? grey in colour^ 
;uid saltish to the taste; and indeed much salt is found on 
this peninsula of Abhchtroii. TIhtc is also a salt lake, near 
the side of which the white uaphtlia flows b} five different 
springs- This naphtha is made use of only for medicinal 
purposes. It is yellow isli from tli|? sjiring^ but when distilled re¬ 
sembles spirits of wine. give it iiiternullyfor gonorrha'tis, 

ilisonlers of the breast, and l()r the stone, aijd they apply it 
t'vti rually ni gouty <'ase'<, and contiactlons of the sinews, 
lilaek naphtha is jiroduced eight or nine miles from »the 
perpetual fire: it is thick, mid In-iug distilled becomes not clear, 
bat >ellow'. The best, and greatest pit nty, is at l^ulachame, 
where there are above .50 s[;rings, tlie greatest producing 
every day 500 i)atnuui, each batman conttiining ten |lugf9 
pounds, w^lnch are somewlut It ss than English weight. 


fy* //«* Z^t/s/Sy wV//V4 e/if/ 7v/.vr J/amtge in Wet/lac/iiay MoU 

f/amuy and Tranxi/i'aniay in 17't7—8. 

Tuk first swarms entered into 'Fransilvania in August, 17475 
these were succeeded by others, which were so sui^)risffigly 
lutnu'rous, that when they reached tlie lied Tower, tliey 
vvtTc full four hours in their passage over tJiat pintle; and 
they flew so close, that they made a sort oV noise in the air, 
by the beating, of their wings against eiu'h other, Tliti width 
oi tli^ swarm was some liundreds of fathoms, and its lieight 
or density may be easily imagined to be more considerame, 
inasmuch as ^ley hid the sun, and darkened the sky, even to 
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that degree, when they flow low, that people could not know 
one another at the dibtance of ‘20 paces, liut as the^ were 
to fly over a river that runs in<lhe vallies of the lied Tower, 
and could And neither re:>ting>place nor food; being at length 
tired with their flight, one part ,of them lighted on the 
unripe corn on this side of the lied Tower, such os millet, 
Turkish w heat, &’c.; another part pitched on a low w ood : 
w;»en> Iiaving miserably wasted the produce of the land, they 
conthiucd their journey, ns if a signal had been aetuull} given 
i'or a nuirch Tlic guards of the Red Tower attemj)ted to 
stop tlieir irruption into Transilvaniu by bring at them ; and 
indeed where the balls 4 nd shot swept through the swarm, 
llicy gave way and divided ; but, having filled uj) their ranks 
in a moment, they proceeded on their journey. 

Wherever those swarms ha])pe’ied Vo pitch, they spared no 
sort of vegetable; they*ate uj) the }ouug corn, and the very 
grass ; but nothing was more dismal to behold than the lands 
in which they were hatched ; lor they so greedily devoured 
every green thing tliere, belbre they eould fly, tliat they left 
the ground quite bare. 


0/t the Larrynue Tiutavico", or 'Glaus Drops. By Claud. Nic 

LE Cat. M.D. F.R S 

L. 

The glass-tear, or drop, commonly called lacryma Bataviea, 
or laeryma llonissica, because it was first made in these 
countries, is much celebrated among natural philosophers, on 
aicmint of the singular phenomena which it exhibits, and 
which have for a long time exercised their sagacity. The 
make of this drop is as simple as its explanation is difficult, 
ll is tlie work of the meanest workmen in u glass-house. On 
tile top of an Iron rod they take up a small quantity of the 
matter of glass in fusion ; they let it drop into a pail of w.iter: 
tile drop makes that part of tltc water wdiich it touches to boil 
with a hissing noise, as red-hot iron does, which it resembles 
in that instant; mid when it dues not break in this operation, 
as it most frequently does, it ioi ins a little pyramid il mass, 
which iscknown by the name of a glass-drop. 

Tim drop is of such hardness and resistance, that it bears 
smart tfloiYs.of a hammer, without breaking. Yet if ^ou 
^rind the surface of this drop wliicii resisted the hammer, or 
if yiMk^onl^ break the tip of the small end or tail, the whole 
slikMers into powder. This shattering of Uie drops is at- 
l<«ed with a loud report; and the dust or powder, to vhich 
reduced, is extensively scattered all around. JTf the drop be 
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grouiitl .will I powder of emery, imbibed with oil, it often es¬ 
capes breukiiig^ If tins experiment be made in the air-pump, 
ihu. (],rop busts with greater impetuosity, so as sometimes to 
break the receiver; and its dust is finer than when done in 
the open air; and if it be made in the dark, the drop iti burst¬ 
ing produce a small light« If this drop be annealed in the 
fire It looses all these singularities; and being reduced to the 
state of common glass, it easily breaks under the hammer ; 
and does not burst on breaking the small end. The drops 
that are made by letting tlicm c^ol in the oir produce no 
otlier effects than those which have been annealed. 

The first natural philosophers who endeavoured to inves¬ 
tigate the cause of this phenomena^imagined that they fbun''. 
it in the air. Some of them supposed, that this air y/as shut 
up in the drop by the crust which the cold water forms on its 
Surface while it is yet red-hot; and attributed its rupture to the 
violence with which this air issued through the* too narrow pas¬ 
sage made for i^ in breaking the small end of the clro)>. 
Others maintained, on the contra^, that the drop, irvtiiis 
slate, contained no air at all, nor any thing *but particles 
fire, or subtile matter; in short, a mere vacuum ns to air; and 
that the sudden bursting of the drop was oeeasioned by tlm 
impetuous entry of the air into»thi.s kind of vacuum. 

it is among the glass-workers, and in their art, that the 
secret of the glass-<lrop is to hei sought*; •and there it is that 
he discovered it. lliosc who have seen glass-houses know, 
that when a piece fails in the hands of a workman, he throws 
it aside; and this piece is not long exposed to the air before 
it breaks in pieces ; and when tlie same workin.nn has «uc- 
ceeded in making a piece, and is willing to preserve it, he takes 
great care not to let it cool in the air; but carries it hot into 
another oven of a moderate heat, where he leaves it for a 
eertaiu time; and this last operation is called annealing the 
glass. 

A natural philosopher who is witness to this managment, 
ought to enquire into the reasons and necessity of it. How 
come's it that the gKiss which cools in the air breaks, and wiuMi 
it has been annealed, it does not break f This is the reason. 
A bit of melted glass, red-hot and liquid at the same timef is in 
that state, purely because its particles are divided by fire, or 
so violently agitated, that these component parts of the glass 
hiirdly touch each other. * 

When tiiis substance is exposed to the air, the coolness 
of this fluid, which touches tlie surface of the glass, c(tol'( tTiat 
surface first; that is, brings the ptu-ticlcs nearer tog -Uier, 
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braces their pores, and thus imprisons the crystals, which still 
fill the inside of tliis substance. WJiile these /ired'particl^.'' 
find pores enough on the surface to move freely, the glass con¬ 
tinues whole; but when the glass grows colder, that is, when 
the pores of its surface begin to confine these fired particles, 
then their whole action is exerted agai>nst the ports of the glass, 
which they |>rcak into a thobsand pieces. 


Letterfrom Leonard EvTh:R, Prof. Mnth. at Betlin, andF.R.S. 
concerning the gradual Approach of the Earth to the Sun. 

M. LE Monnier writes to me, that there is at Leyden an 
Arabic manuscript of Ibn Jounis, which contains a history of 
astrononiictd observations. I am very impatient to see such 
a work which contains observations that are not so old us 
those recorded‘by Ptolemy. For ha\ing carefully examined 
the modern observations' of the sun with those of some cen¬ 
turies past, though i have not gone farther bt ck than the 15th 
•century, in which I have fiiuud Walther’s observations made 
at Nuremberg, yet 1 have observed that the motion of the sun, 
or of the earth, is sensibly accelerated since that time, so 
tliat the years arc shorter at present than formerly; the rea¬ 
son of which is very natural: lor if the earth, in its motion, 
suffers some little resistance, which cannot be doubted, the 
cflect of this resistance will gradually bring the planets nearer 
and nearer the sun ; and as their orbits thus become less, tlieir 
. periodical times a ill also be diminished. Thus in time the eai th 
ought to conic within the region of Venus, and at last into 
that'of Mercury, where it would necessarily be burnt. Hence 
it is manifest that the systeni of the planets cannot last for 
ever in its present state. It also incontestubly follows, that 
this system must have had a beginning : for whoever denies it 
must grant that there was a time when the earth was at the 
distance of* Hal urn, and c\en farther, and, consequently, that 
no ti\ing ireature could subsist there. 


Mr. Professor Euler concerning the Contraction 
of the Orbits of the Planets. 

I A vr still thoroughly convinced of the truth of what 1 ad¬ 
vanced, that the orbs of the planets continue to he contracted, 
and, topsequently, their periodical times grow shorter. 

’fko late Dr, Halley had also remarked, that the revolu- 
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tioDR of the moon are quicker at pi csent tlian they vrere in 
the time of the ancient Ciiuldcaiis, who have leflt us some 
’ observations of eclipses. Bi^t as we measure the length of 
years by the number of days, and parts of a day, which are 
contained in each of them, it is a new question, whether the 
days, or the revolutioiik of the^ earth round its axis, have 
always been of the same length. » 

At present we measure the duration of a day by the number 
of oscillations which a pendulum of a given length makes in 
this space of time. Hut even thbugh the ancients had ac¬ 
tually made such experiments, we could draw no inferences 
from them, without supposing, that gravity, on which the time 
of an oscillation depends, has always been of the same force; 
but who will ever be in a condition to prove this invariability 
in gravity ? I'hus, even supposing that the days had suftered 
considerable changes, *anu that gravity had been altered 
suitably to them, so that the same ])i<ndulum had always com¬ 
pleted the sanu^ number of vibrations in a day, it would, 
nevertheless, be still impossible fior us to ^lereeive this in» 
equality were it ever so great. And yet 1 have some reasons, 
deduced from Jupiter’s action on the earth, to think, that the 
earth’s revolution round its axis eouLimially bceoincs more 
and more rapid. 


Aiw DiscofierSes relnthtrf to the HiUoi'y of Coral, Dy 
hr. riTii.i.ivi) Dowiti, 

('oral is a marine vegetation, in shape nearly rescniMing 
a shrub stripped of its Itavts. It has no roots, but is sup¬ 
ported on a broatl foot, or basis, which adapts it^elf like wax, 
and sticks to any body in all its parts, so firmly, that it is 
impossible to disengage it. The shape of this foot is not 
always the same; but it mostly approaches to rotundity. 
Its use is to hold the coral fixed, and support it; not to 
nourish it: since there are found pieces of coral, w'ith their 
feet broken off, which nevertheless continue to live, to grow, 
and to propagate, at the bottom of the* sea. IVom this foot 
arises a trunk, generally single, the greatest thif'knAs of 
which seldom exceeds an inch. 

The substance ol' the coral gives way to the cellule bv 
small cavities: vet thgao arc not very visible in the old thick 
branches, but tkey are pretty easily seen in the young jnd 
slender. Thus the cellule does not 'end at the coralline 
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■5nb‘.t.iju*c; since the white pellicle is between 
It and the said substance. The hollow of the 
cellule grows narrow into a sot)^ of cone, with an 
(ibliise apex; the belly of which is greater in 
diameter than the basis. The bottom ol* such a 
rellule faces tlie foot of the coral, and its mouth 
the branchy or most distant ];)art from the foot. 

In this cellule is lodged the polypus, which is 
visible to the naked eye, .but its exact shape is 
only to be seen by the uiicVoscopc; and it was by 
this means, that a drawing has been made of it. 

From each cellule a white, 
sofl, and somewhat transparent 
j)olypus comes forth, or ex¬ 
tends itself; which in shape # 
resembles a htar w ith eight equal rays, nearly conical, and 
furnished with other conical appendices, a a, which issue out 
of it on both sides. The two rows of thesediave their direc¬ 
tion nearly on the same plane, llie rays are somew hat flat¬ 
tened, and a trough rises out of their centre, 
somewhat widened at its beginning, with an 
opening or great mouth at top, n. In its 
sides there are eight U 2 wight ridges, broad 
and <‘lovated, and as, many wrinkles or fur¬ 
rows; and eaeh ray is inserted‘between every 
two w’rinkles, a, a. This trough is placed 
-on a smooth part, g, which wc may call the 
belly of the animal. 

It is in this position that the polypus is 
seen the nioment the coral is drawn out of 
the sea. llie polypus, in this contracted 
statCj seen without a microscope, resembles 
a dro^) of milk; and this is v hat all the good 

coral-fishers take for the real milk of the 
coral; the rather, because, by pressing 
the bark of the coral with the fingers, the 
polypus Is forced out, and in coming 
forth it always retains the ajipcarance of 
milk. 

>Vhile tlie first cellule is shut up, or 
the egg of the qpral is in its substance, 
we do not find any one hard j)art in it 
liktyilkpfie or marble t it is all sofl: but aflerwurds, when the 
cel^ opens, we begin to observe some hard lunudlo:; and 
it i> grown larger, and arrived at the height of about a 
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line and a halfi it widens nt bottom and 
at tile tup, ai|d grows narrower iu the 
middle, assuming the jiropcr consist¬ 
ence and hardness of coral. And as 
this grows, the polypi are multiplied, 
and new branches of crfral are fijnned. 

Here then we see the vegetation of 
a plant, and the propagation of an 
auinidl. 

The madrqpora is entirely like* the 
coral, as to its liardne^s, vilnch is 
equal to bone or maible. Its colour 
is white, w'hen polished. Its suiTaco 
is lightly wrinkled, and the wrinkles 
run lengthwise of the branches. Its 
inside is of a particular organisation; 
having in the centre a sort of cyliuler, which is often pierced 
through its wisolc length Jiy two or three holes. From tins 
cylinder arc detached about li? 
laminse, which run to the circum¬ 
ference in straight luu‘s. 

In every one of the cellules is 
fimiid a polypus here represcTitcd, 
but considerably niagmtic<i the 
im'chanism of which is this; ftirce 
different parts, unlike each otl'cr, 
compose this animal \ viz* the feet, 
a trough, and a head. 


On the Class of the Phocte Manure. Jiff jAME<i P 

M.D.F.R.S. 

A CL the species of phoca*, this being the gcncrical name, 
bave among them u very great likeness to eath other, in the 
•hape, not only of tlieir lieuds, but also of their bodies and 
extremities. They are webbed nearly alike, are alike reptile, 
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viviparous, bringing forth, suckling, and supporting their young 
alike; and, in fine, all have the same title to ^tKiese appclla* 
tlons, phoca', vitulus maiinus, sci:^-cow, sea-lion, &c.: and tliesc 
names are vulgarly given to them, as their size happens to be 
greatiT or smaller. 

Tlie dilferent species of this class, or rather genus, of ani¬ 
mals, are distinguishable, by their proportion, tlieir size, as 
to their full growth, their teeth, webbed feet, and whatever 
otJier parts in some may not be proper to others. 

Their size, as to the utmost growth of an adult, is every dif* 
ferent. 1 have seen one which was 7^ feet in -length ; and, 
being \ cry young, hatl scafcely any teeth at all. One now 
in London is about three feet long, is very thick in pro]H)rtion, 
and li/s a'well-grown set of teeth ; which, in a great measure, 
shows this to be about its full growth. 'I'hc mgnati is also 
a phoca, and is -rnc of those species which grows to a pro¬ 


digious size. ■ 

A governor, in the province of Nicaragua?, had a young 
manati, which was, brought ta him, to be put into the lake Gua- 
naibo, which was near his house: where he was kept during 
26 years, and was usually fed with bread, and such-like frag¬ 
ments of victuals as peojile often feed fish with in a fish-pond. 
He became so familiar, by being’tiail} visited and fed by the 
family, that he was saitl to excel even the dolphins, so much 
celebrated by the ancients, for'their docility and tameness. 
The domestics of this governor named him Matto; and at 


‘ whatever time of the day they called him by that name, he 
came out of the lake, took victuals out of their hands, crawled 


up to the house to feed, and played with tlie servants and 
children ; and sometimes 10 persons together would mount 
upon his back, whom he carried with great ease and safety 
across the lake. 


All xliat is here mentioned of the docility of the manati 
docs not much surpass that of a seal now in London. He an¬ 
swers to the call of his keeper, and is observant of his com¬ 
mands ; takes meat from his hand, crawls out of the winter, 
and stretches at full length, when he is bid; tuid W'hen ordered, 
returns int<^the water; and, in short, stretches out his neck to 
kiss hlsjkceper, as often and as long as required. Tiicse arc_ 
marks of a tmclablencss which one could hardly expect from' 
animals.jj^luNW-mien and aspect proniisc little, and indeed 
whoso place of abode, being for the most part inaccessible, 
prejflltit t^icir being familiarised to any commerce with men, 
exc^ by mere cliancc. 

Toe walrus, or mors, is another species of phoca, /ind differs 
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very Kttic in shape and jKirts from the other s))ec!e8 of this 
genus; except that the two canine teetli of the upper jaw 
arc of a prodigious size, like«the great teeth of an elepliant. 

heUery dated May 2. 1750, frfjm Mr. Fbesmah at Naples, 
relating to die Ruins of Uerculaneutn. • 

About seven or eight years ago, tlic discovery of Hercu¬ 
laneum was much spoken ot) which was reported to have been 
swallowed up by a violent eruption of Mount Vesuvius, 
according to the last accounts, in the first year of the reign of 
Titus, 79 years after Christ. • 

You are first conducted down a narrow passage, scarcely 
wide enough for two persons to pass; and in a gradual slope, 
to the deptii of uhou^ 65 t;ect perpendicular. Here is shown 
a great part of the ancient theatre, a builcHhg in tlie form of 
a horse-shoe. That part where tife spectators sat is visible, 
and consists of* lb rows ftf broad stone seats, one jji^twe 
anotlier, in a semicircular form.* At proper distances witlttn 
the circuit of the seats, through the whole range, from bottom 
to toj), an* little narrow flights of steps, by which the spec¬ 
tators might come to or go from their seats commodiously, 
without crowding. These stcjis or stairs also lead up, in a 
straight line, to a sort of gijllcry, ig^'^cral feet M'ide, which 
ranges all round the outside of the tlicutre, and is called the 
precinct; above wdiich there are otlicr stairs, which lead to u 
second. Hy this precinct it is judged that the theatre, with 
the orchestra, must be about 52 or 53 feet diameter. . 

There is another opening, distant from that which leads to 
till* theatre, by which tlicy have made a way into some houses. 
Here tliey seem to liave dug infinitely more than about the 
theatre; for one may ramble, as in a labyrinth, for at least 
half a mile. Among the ,‘things that liavc been dug'out of 
either of the two places are many parts of broken horses, with 
part of a triumphal car or chariot, all ofgilt bronze; andwiiich, 
they say, were placed over one of the gates of the theatre. 

Two equestrian statues were found on each side of one 
of the said gates, and they suppose fronting a striait titat led 
to the theatre. One of these statues cannot be repaired; 
the other, which happened to be better preserved, is well 
repaired, and is set up under the piazza in tlie gateway of the 
king’s palace at Portici. 

Of busts, there are some very beautiful, as that of Jbpiter 
Ammon, Neptune, Mercury, Juno, Ceres, Pallas, &c. In tlie 
apartments of the palace is a vast number of little statues, 

.9 6 
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Hinny of which are extremely beautiful; aUo a great nOmber 
of little idols, tripods, lachrymatories, and mai^ vases curi> 
ously wrought. Among these, v* a whole loaf of bread burnt* 
to a coal: which they wdll not suffer any one to touch. It if 
covered with a glass bell, through which are perceived letters 
on the loaC which possibly wv^re the baker’s mark. 

Of the piefures, some were taken out of a temple near the 
theatre, others from Uie houses, 'i'hey have all preserved 
their colours to admiration, w'hich are very lively. I'hey are 
painted in fresco, and were sawed out of the walls, with much 
trouble and care; and are now fixed with binding mortar^ or 
cement, in shallow wooden, cases to prevent their breaking, 
and \arnislied over to preserve tlicir colours. You must think 
that thest^ pictures are not alike valuable, otherw'ise than from 
their autujuity; some doubtless ,hav<> been done by good 
hands, others hylyud, as one secs by the works of those now- 
a-days. 

'i'hcre are many baskets and cases full of different things, 
ah'jumbled together ; such las kitchen utensils, locks, bolts, 
rings, hinges, and all of brass. Things that were of iron, 
were totally eatc'ii up h ith rust. When the workmen came 
to any thing of that sort, it mouldered to dust us soon as they 
touched it; occasioned, doubtless, by the dampness of the 
earth, and the many ages during which it lay buried. Ilierc 
were found many vases, and crystal bottles full of w ator; but 
tliat might penetrate through the earth and fall into them, if 
not close stopped : also a sort of standish or inkliorn, in vvhieh 
were found many stylets or pens, with which tliey wrote in 
those days. When it was first taken out, they say, the ink 
had not only its natural colour, but that it was yet capable of 
tinging: it is very dry now. There were eggs found quite 
whole, but empty ; also nuts and almonds : grain of seviTal 
sorts, beans aild peas, burnt quite black. >]any other soi ts 
of fruit were found burnt quite to a coal, hut whole. 

Mr F. declares that he cannot be of the opinion of some, 
who assert that this city was suddenly sn alUm ed up, w liu h 
implies that the earth eiust have opened, and formed a pit to 
receive^ it., His opinion is, that it was overwhelmed with the 
matter issuing from the mountain, at the time of the irruption; 
because most things were found upright, chiefly the buildings. 

The appearance of this city would greatly di.sappoint such 
as shoula nave raised their expectation to see in it spacious 
stiSMts and fronts of houses; for they would find nothing but 
IdAff narrow passages, just high enough to walk upright in, 
Rtith a basket on the lii^ad» and wide enough fur the w ork- 
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men to’ pass each other, with the dirt they dig out. Tliero 
-is u_vast nuni’oiT of these passages, cut one out of another; 
80 that one might perhaps walk the space of two miles, by 
going up every turning. 

A skeleton was found^in a doorway, in a running attitude; 
with one arm extended, which appeared to have had a bag 
of money in the hand of it, for the lava had lakctf so exact an 
impression of the man, that there was a hole under the hand 
of the extended arm ; which hole was a[)parcntly the impres¬ 
sion of the bag, and several pieces of silver coin were found 
in it. 'I'liis man, therefore, must have had notice enough of the 
danger, to endea\ our to secure hisw treasure ; though he must 
luive been encompassed with ii(j[uid hre, in attempting it. 


Observations on the Svx of T"lowers. Jiy W.Wjtsos, F.R..S* 

TitJi sex of plants is very well coiffinued by on experiment 
winch has been duide on tiu* pahna major foliis fiabeiiifpjjini- 
bus. There is a great tree of thil kind in the garden of tl75 
Royal Academy at Rerlin. It has Him'ered and born fruit 
these 30 years; but the fruit never ripened, ami when 
planted, it tlid not vegetate.^ 'I'he palm-tree is a plaiita 
dioecia; that is, one of those in which the male and female 
parts of generation are on diffevem plojtts. We having, there¬ 
fore, no male plant, the flowers ol' our female were never 
impregnated by the farina of the male. There is a male 
plant of this kind in a garden at Leipsic, ‘io (merman miles 
from Berlin. We procured from thence, in April* a 

branch of male flowers, and suspended it over our female 
ones, and our experiment succeeded so well, that our palm- 
tree produced more than UK)perfectly ripe fruit; from rvhich 
we have already 11 young trees. This experiment was repeated 
last year, and our palm-tree bore above 2000 ripe fruit.’ 

The impregnation of the female palm-tree by the male has 
been known in the most ancient times. Herodotus, when 
speaking of the palm-tree, says, “ that the Greeks call some 
of these trees male, the fruit of which 4116)' bind to the other 
kind, which bears dates ; that the small flies, with,which the 
male abounds, may assist in ripening the fruit; for,” says this 
author, ** the male palm-tree produces in its fruit small flies, 
just as the flg-tree docs.!’ 

Theophrastus, in his account of the palm-tree, gives the 
very process mentioned by our correspondent. “ They bring 
together,” says he, “ the males and the feuialcs, which causes 
the fruit to continue and rijien on the trees. Some, from tlie 
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fiiinilitude of tliis to what happens in %-trccs, call it capri* 
fication; and it is jicrlbrincd -in the following Rilumcr: while 
the mule plant is in flower, tlv;y cut olf a branch of these 
flowers, and scatter the dust and down in it on the flowers of 
the female plant. Jly these means the female docs not cast 
her fruit, but preserves them to maturity.” Pliny mentions 
the like prodess. Among more modem authors, Ih’osper Al- 
pinu-i relates the manner of the impregnation of the female 
palm-tree by the male, for tlic purpobes before mentioned. 

Momc of the more skilful mouern gardeners put in practice, 
uitli regard to melons and cucumbers, the very method men¬ 
tioned by Theophrastus U^XX) years ago, in regard to the 
palm-tree. As these plants, early in the season, ate in this 
climate confined to frames and glasses, the air, in whicli they 
grow, is more stagnant than the p})ci\ air, by which the dis¬ 
tribution of the* farina fiecundans, so necessary towards tlie 
production of the fruit for the propagation of the species, is 
miudi hindered; to obviate which, they (5.!)llect the male 
flowers when fully blown, Olid presenting them to the female 
ones, by a stroke of the' finger they scatter the farina fiecundans 
in them, which prevents the falling of the fruit inmiuturely. 

Besides the vegetables beforj* mentioned, which bear male 
and female flowers on the same root, there are others, which 
produce these organs on different roots: in the number of 
tliese are the palm-tree (the more particular subject of this 
paper), hops, the willow-trcc, mistletoe, spinach, hemp, poplar, 
Trench and dog’s mercury, the yew-tree, juniper, and several 
others. Among these, the valisneria of Linnuis, as to the 
manner in which its male flower impregnates tlic female, is 
one of the most singular prodigies in nature. 

The foundation of the discovery of the real sox of plants, 
which is of no less importance in natural history than that 
of the circulation of the blood in the uniniul economy, was 
laid by the members of the Uoyal Society; though much 
of llie honour due to them is attributed by foreigners to the 
late ingenious Mons. Vaillant of Paris; and this may have 
arisen from our language not being generally understood on 
the Continent. 

Concerning Mr. Bright, the Fat Man at Malden, in Essex, 
,^ 1 % ” By T. Cole, M.D. 

Bright, grocer, of Malden, in Essex, died 
the^^^e lOth of Novetnbi'r, 17.50, in tlie flOth year of his age. 
Ilqfl^s a man so extremely fat, and of such an uncommon 
buK and weight, that there are very few,.if any, such in- 
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6(ancc^ lo be found iii any country, or on record in any books. 

, IJc was de8C(f.<MJcd from families greatly incliited to corpulency, 
both on bis father s and his mother’s side. ‘ lie was always hit 
tirom a child, yet strong and active, and used much exercise, 
not only when a boy, but till within the last two or three years 
of his life, when he beaime too unwieldy. He could walk 
nimbly, liaving great strength of muscles, and co\ild not only 
ride on horseback, but would sometimes gallop after he be* 
came between 30 and 40 stone weight. He used to go to 
liOndon about his business, till the journey (40 miles) became 
too great a fatigue to him ; so that he left it off some years 
before he died. In the last year pr two he could walk but a 
little way, being soon tired, and out of breath. At 12A years 
old he weighed 114 pounds; and before he was 20 ho* veighed 
21 stouc or pouydh., The last time he was weighed, 
about 13 months before he died, his weighs exclusive of his 
clothes, was 41 stone and ten pounds, or 581 pounds. What 
it exactly was i* the time 'of his death cannot be told • hyt 
as it was manifestly increased siflee the last weighing, if we 
take tlie same proportion by which it had increased for many 
years on an average; viz. about two stone a year, an<l only 
allow four poumis addition fq/r the last year, on account of 
Ills moving about but little, while he continued to'cat and 
drink as before, this will bring him to 4;t^tone, or 616 pounds. 

As to his measure, he was live feet nine inclu s and a half 
high. His hotly round the chest just under the arms measured 
five feet six inches, and round the belly six feet 11 inches. 
His arm in the middle of it was two feet two inches about, 
and his leg two feet eight inches. W’hen a youth he^ used 
to eat somewhat remarkably; but toward tlie end of his life, 
though he continued to cat heartily, and with a good relish, 
yet he did not cat more in quantity tlian manj^ other men of 
good appetite. Though he did not take any liquor to an in¬ 
toxicating degree, yet, pcrhajis, on the whole, he drank more 
than might have been advisable to a man of his very corpu¬ 
lent disposition. When he was a very young man, he was 
fond of ale and old strong beer; but* afterwards his chief 
liquor was small beer, of which he commonly drank ahput a 
gallon in a day. In other liquors he was extremeljr moderate, 
when by hiipsclf, sometimes drinking half a pint of wine after 
dinner, or a little punch,/md seldom exceeding his quantity; 
but when he was in company, he did not confine hiiqself to 

so small an allowance. * 

He enjoyed for the most part as good health as any man, 
except that ip the last three years, he was two or three times 
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seized with an inflammation in his leg, attended with a little 
fever; and every time with such a teudenty tfUf-inortiflcation, 
as to make it necessary to scarify the part. But by the help 
of scarifications and fomentations, bleeding largely once or 
twice ill tlie arm, and purging, he was always boon relieved. 

He married when or, yy yeuls old, and lived a little 
more than Seven years in that btate; in which time lie had 
five children born. 

His last illness, which continued about fourteen days, was 
a miliary fever. It began with pretty strong inflammatory 
symptoms, a very troublesome cough, great difficulty of 
breathing, &c. and the en\ntion was extremely violent. His 
body began to putrefy very soon allcr he was dead ; so that, 
notwithstanding the weather was cool, it became very offen¬ 
sive the next da\, before a coffin could be made. The coffin 
was tnrcc feet sfix inches broad at the shoulders, two feet three 
indies and a half at the 'Siead, ^22 inches at tiie feet, and three 
feet^one inch and a half deep. u 

On the Phenomena of Kl&’lncity in 'Vacuo. By Mr. Wiluau 

WATiOtf. 

a comparison of* expcriiTicnts in electricity made in 
vacuo, VI ith those already nia^le in open air, it appears, tliat 
on the retnoval of the air the electricity pervades the vacuum 
to a cousidcrahle distance, and manifests its effects on any 
non-clcctric substances, which terminate that vacuum ; and 
that by those means, originally-electric bodies, even in their 
most perfect state, put on the appearance of non-electrics, 
by becoming themselves the conductors of electricity. 

The ex)>eiiment8 idluded to in this paper must be con¬ 
sidered to have been made in a vacuum by Mr. Smeatou's 
air-pump, tliat rarefies KKK) times. 

It appeared from them, that the electricity, meeting with 
;scareely any resistance, passed from the top to the bottom, 
and electrized the air-pump; and it was a most delightful 
spectacle, when the room wa.< darkened, to see the electricity 
in it^ pa,ssage; to be able to observe, not, os in the open ui’, 
its brushes or pencils of rays an inch or two in length, bi t 
hero the coruscations were of the whole length of the tube 
between the plates, viz. 32 inches, and of a bright silver hue 
These did not immeiliately diverge as in the open air, but 
fr»]uehtly, from a base apparently flat, divided themselves 
into less and less rkmifications, and resembled very much the 
most lively coruscations of the aurora borealis. 
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Ilvficc it Appears tiuit our atmosphere, wlien dry, is tlie 
. agent by whl<«li we are enabled to accumulate electricity on 
non-electrics ; as in the experiment before us, on the removal 
of-it, the electricity passed off into the floor through a 
vacuum, of the greatest length we have hitherto been able to 
make, became visible ib this v^cuunr, and manifested itself 
by its effects on the air-pump, being the nonAjIectric sub¬ 
stance, which terminated that vacuum; whereas, when the 
air is not taken away, the dissipation of the electricity is from 
every part of the prime conductor. We sec, also, contrary to 
wliat we have found hitherto, that an originally-electric bod^, 
viz. a dry glass tube, puts on the (u>^>earance of a non-electric, 
by bPComing itsell* the conductor ol electricity, that is, by its 
kecjiing out the air, and suffering the electricity td pervade 
the vacuum. ^ 

Mr. W. was desirous of knowing, for the further illustration 
of his propositions, whether the Leyden experiment could be 
made through the vacuum. For this purpose he made the 
before-mentioned exhausted tube part of the circuit, 'isO 
necessary to this ex[)criincnt. In this experiment it is ab¬ 
solutely neeessary that the whole quantity, or nearly so, of 
the accumulated electricity, sjiould be discharged in the same 
instant of time. Accordingly, on making the experiment, at 
the instant of the explosion a mass of, very bright embodied 
Arc WHS seen to dart from ond of the brass plates in the tube 
to the other; but this did not take place when one of the 
platen was farther distant from the other’than 10 inches. ‘ 
When tlie distance was greater, tlie Are then began to 
diverge, and lose jiart of its force# and this force diminished 
in proirartioii to its divergency, which was nearly as tlie 
distance of the two plates. 


On Coral. By Oie Sieur de Psyssonnei, M. D. 

M. DK PEYssoMNUt., in relation to the question, whether 
coral is a plant, according to the general opinion, or a petriA- 
catioii or congelation, according to some, after exhibiting the 
various arguments delivered in support of these^ concludes 
that coral, as well os all other stony sea-plants, ana even 
sponges, are the work of different insects, particular to each 
species of these marine bodies, which labour uniformly ac- 
cording to their nature, and, as the Supreme Being has 
ordered and determined. Thu coral-insect fwonii^, wilich 
is here railed a little urtica, purpura, or polype, and which 
Ma.'sigli took for its flower, expands itself in water, and 
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contracts itself in air, or when you touch it in water with 
your hand, or pour acid liquors to it. This is \vsual to fishes 
or insects of the vermicular kind, 

_ 4 

When our author was \ipon the coast of Barbary in 1725, 
he had the pleasure of seeing the coral-insect move its claws 
or legs ; and liaving placed vessel of sea-water with coral 
tlicrein near the hrc, these little insects expanded themselves. 
He increased the (ire, and made the water boil, and by these 
means ke^t them in their expanded state out of the coral, as 
happens in boiling shell-animals, whether of land or sea. 
Repeating his observations on other branches, he clearly saw 
tliat the little tides perceptible on the bark of the coral 
were the openings through which these insects went forth. 
These hrles correspond with tliose little cavities or cells 
which arc purrly in the bark, and partly on the substance of 
the coral; and these cavities are the nicties which the insects 
inhabit. In the tubes, which he had |)crccived, are contained 
the organs of the animal; the glurdules arc Mie extremities 
oP'ifa'ibet, and the whole cortains the liquor or milk of coral, 
which is the blood and juices of the animal. When he pressed 
this little elevation with his nails, the intestines and wliolc 
body of the insi'ct came out mixed togethcT, and resembled 
the thick juice furnished by tiie sebaceous glands of the skin. 
He saw that the animal, when it wanted to come forth from 
its niche, forced the sphincter ai its entrance, and ga\e it an 
appearance like a star with white, yellow, or reil rays. When 
the insect conics out of its hole without expanding itselfi the 
feet and body of it form the white appearance observed l»y 
Marsigli; but being conic |prth, and expanded, it forms w hat 
that gentleman and our author took for the petals of the 
flowers of coral, the calyx of tliis supposed flower being the 
body of the animal protruded from its cell. The milk before 
mentioned is the blood and natural juice of the insect, end is 
more or less abundant in proportion to its health and vigour. 

On the coast of Barbary, the fishennen brought him, in a 
barrel of sea-water, one of those madreporas which are called 
in Provence fenouille de me.', or sea-fennel. It hull lieen 
put into the barrel as soon as it was taken out of the sea* 
and he observed, that the extremities of this niadrepora were 
aoft and tender, furnished with a transparent tnucosity, like 
that of snails: these extremities were of ii beautiful yellow 
colour, and were five or six lines in diameter. In this he 
saw £in animal, resembling the cuttle-fish, polype, or see- 
nettle. TIh* body of this fish filled the centre ; its head was 
placed in tlic middle of it, and was surrounded by several 
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feet or claws: these feet filled the intervals of the partitions 
observed in the madrepora, and were at pleasure brought to 
its -liead, and were furnished with yellow papillae. Its head 
or centre* was lifted up occasionally above the surface, and 
often contracted and dilated itself like the pupil of 'the eye. 
He had the pleasure of*seeing it move distinctly all its daws, 
as well as its head or centre. ’ « 

The flesh of the animal of the madrepora is so soft, that it 
divides on the gentlest touch. This soft texture prevented 
M. dc P. from detaching any one; and he observes that there 
arc in those seas several large species of urtica, which become 
soft on the least touch, lie mentions one sort of above 
a foot in diameter, whose body i^ as large as a man's head, 
and which is of a poisonous nature. After tlie p^adrepora 
had been preserved three days, tlie contained animals covered 
^ its whole surface with a transparent jelly, w^iich melted aa ay, 
and fell to tlie bottom of the water |as the animal died: and 
both the water ^nd madrepora then hud a putrid fishy smell. 
After having destroyed and cqpsunied all the animala, d-'c 
extremities of the madrepora became white^. 

From what has been extracted, concerning the coral and 
madrepora, an idea may be formed of the niillcpora, lytho- 
phyton, corallines, and sponges ; each of which is, according 
to our author, the habitation of numerous animals, and 
formed by them. He has given, from’ his own observations, 
particular accounts of each of these productions, and divided 
them into genera and species with great accuracy; and > 
though in common they are the habitations of animals, each 
species varying in form and bulk, and composing its Cell in 
various forms and nianniTS, and of different consistences, 
constitutes their essential character. As oysters, scallops, 
muscles, cockles, snails, &c. have a power given them, b^- the 
Author of nature, of forming and enlarging their sojiarate 
dwellings, to these bodies, the subjects of this treatise, the 
same power is given, but in large families. In the madrepora, 
its animal occupies the extremity; in the millepora, tlie 
substance; in corallines and sponges, the void places; in 
coral and lithophytes, the cortical parts. Each of these 
animals, accordmg to their kind, furnish substances differing 
as much in colfeistence as in form. That of coral is ex¬ 
tremely hard, and compact; the madrepora and millepora 
are of a stony, but mix'c loose texture; tlic coralline is still 
more soft; the lithophyton, of a substance nearer hern ^hau 
stone; and the sponge is soil and elastic. 
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IjpHvrs of the AlAt^ Maze as, F,li.S., oti the Sif cress of the htfe 
Ktprr!)nntts in France, coHcennny the Analogy of Thunder 
and Fleet! icily, • 

The Philiulciphiuu exptTlnu'nts w'hich Mr. Collinson com- 
municati'd to the public liaviug bccR< univerally admired in 
Trance, the K'ing tlesired to see them perfunned. Therefore 
the Duke d’Ayen offered his Majesty his country-house at St. 
(iermain, where M. de Lor, master of experimental philosophy, 
should put those of Philadelphia in execution. His Majesty 
saw them with great satisfaction, and greatly applauded Mes¬ 
sieurs Franklin and Collinson. These applauses of his Majesty 
ha\ ing excited in Messieuis de Huffon, D'Alibard, and D« 
I.or, a do« ire of verifying the conjectures of Mr. Franklin, on 
the analogy of thunder and electricity, tliey prepared them- 
scKes for makingJthe experiments,' ' ^ 

M. d’Alibard cliose foi; this purpose a garden situated at 
Marly, where he placed on an elv.ctrieal body u pointed bar 
oWr<M'>, of 4r{) feet,high. Oi^ the l(/th of May, 20 minutes 
past t« o, afternoon, a stormy cloud having passed over the 
place where the bar stcjod, tho'-e that were appointed to observe 
it drew near, and attiacted from it sparks of fire, perceiving 
the same kind of commotions asl in the common electrical ex¬ 


p( rirnenls. M. de Lor, sensible of the good success of this 
ex]>erinient,icsolved tA repeat it at his house in the Estrapode 
at Paris. lie raised a bur of iron 99 feet high, placed on a 
cake of resin, tw o feet square, and three inches thick. On 
the ISth of May, between four and five in the afternoon, a 
stormy cloud having passed over the bar, where it remained 
half an hour, he drew sparks from the bur. These sparks 
were like those of a gun, when, in the electiical experiments, 
the globe is only rubbed by the cushion, and they produced 
the same noise, the same fire, and the same crackling. They 
drew the strongest sparks at the distance of nine lines, whilo 
the rain, mingled with a little hail, fell from the cloud, with¬ 
out either thunder or lightning; this cloud being, according 
to all appearance, only the consequence of a storm, which 
happened elsewhere. From this experiment tlu-y conjectured, 
that a 'oar of iron, placed in a high situation on an electrical 
bidy, might attract the storm, and deprive tfle cloud oftfl its 
thuntkrji ; 

SL,{ikr»ai7t, July 1*2. 1752.—Towards 11 in the morning 
■aiycns began to be covered to the south-west, with 
soMf claps of thunder and lightning at a great distance. The 
bud just time to go to the garden, where he Ibuud the 
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D'lkc d’Ayen, who had prepared every thing tor the expert- 
inejits. An'iron wire descended from the top of the {tole, 
and rested on tlie hot-house of the garden : tins wire was sup¬ 
ported by a silken cord, and was terminated by a tin cylinder, 
of' about three inches diameter, and three feet long. Thu 
electricity of this cylinder was such that, when a finger ap- 
pi oached it, two or three very lively sparks at a fime were pro¬ 
duced, with a noise like that of the nails of one's fingers 
cracked against each other. Then the Duke d’Ayen took 
the first shrub he met in the hot-house, which happened 
to be that from which the labdanum is produced: he placed 
it with its pot on a coke of resin, and fastened the iron wire 
to one of its brunches. This shrub was instantly electrified, 
so that w hitish sparks issued from every leaf, witlf’tlie same 
kind of cracking just nientiuned; but the trunk of this shrub 
hud a much stronger electricity ; whether .it that instant tlie 
tjWtricity of the elouil was more strong (for it varies every 
moment), or tluit the force of' the whole electricity, expanded 
through the leaves, became concentrated i i the trunk of this 
shiub. The Duke then took one of his silver watering-pots, 
which was two feet und'a ha|f high: he filled it with water 
within an inch of the brim, and placed it on the electrical cake, 
dipping into it a wire of lead, w-hich communicated with that 
wire which came from tin' top of the polp. Of all the e cctricity 
tried till then, this was incompar.ibly the strongest: there were 
20 sparks ; and on advancing the finger towai ds it, the shock 
affected the arms and breast w ith great violence. 


Letter fr>)m Hryximv Fit tsKi./x, Esq. concerning an Eleo- 
irictd Kite. Dated PUihuhlphw., October 1. IVo^. 

As frequent mention is made in the public papers from 
Europe, of the success of the I’hiladciphia experiment for 
drawing the electric tire from clouds liy means of pointed 
rods of iron erected on high buildings, &c. it may be agreeable 
to the curious to be informed, that the same experiment has 
succeeded in Philadelphia, tliuugh made in a difierent and 
more easy maimer, w’hich any one may try, as follows : — 

t ike a small cross, of two light strips of cedar; the arms 
fig, as to reach to the four comers of a large tliin silk 
handkercliief, when extended : tic the corners of the hand¬ 
kerchief to the extremities of the cross: so you have the 
body of a kite ; which being properly acconlmodat^d v ith a 
tail, loop, and string, will rise in the air like those made of 
paper; but this, being of silk, is fitter lo bear the wet and 
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wind of a thundcr-giist without. tearing. To the top of tlie 
upright stick of the cross is to be fixed a very charo^pointed 
wire, rising a foot or more above the wood. To the end of 
the twine, next the hand, b to be tied a silk ribbon; and 
where the twine and silk join, a key inay be fiistened. 

The kite is to be raised when a thunderigust appears to be 
coming on, and the person who holds the string must stand 
within a door, or window, or under some cover, so that the 
silk ribbon may not be wet; and care must be taken that 
the tw ine does not touch the frame of the door or window. 
As soon as any of the thunder clouds come over the kite, the 
pointed wire will draw the electric fire from them ; and the 
kite, with all the twine, will be electrified; and the loose 
filaments' of tht* twine will stand out every way, and be 
attracted by an approaching finger.. 

When the ram has w^^t the kite and twine, so that it 
can conduct the electric fire freely, you will find it stream 
ouljeplcntifully from the key on the approach Cf your knuckle. 
At this key the pl.ial may bb charged ; and from electric fire 
thus obtained spirits may be kindled, and all the other 
electrical experiments be perfmrmcd', which are usually done 
by the help of a rubbed glass globe or tube, arid thus the 
sameness of the electric matter with that of lightning is com¬ 
pletely demonstrated., , 


Of the great Aherations which the Inlands of Scillg have 
under gone since the Time of ttte Ancients. By the Rev, 
Mr. iViLUAsi Borlase. 

Tiik inhabitants of these isics are all new-comers; there 
is not here an old habitation worth notice; nor any remains 
of Phcnician, Cirecian, or Koman art, either in town, castle, 
port, t'emple, or sepulchre. AH the antiquitie.s are of the 
rudest Druid times; and, if borrowed in any measure from 
those eastern traders before mentioned, were borrowed from 
tlieir most ancient and simple rites. 

How came these ancient inliubitants, then, it may be asked, 
to vanish, jio as that the present have no pretensions to any 
affinity'or connection of any kind with them, either in l^ootC 
languag^^ customs ‘f How came they to disappear, and 
leave traces of trade, riches, or arts, and no posterity, 

tliat wwnti leam, behind them ? '3'wo causes of this ffict 
occiCtrlsa while Mr. B. wa.s at Scilly, which may perhaps 
satisfy these enquiries; — the manifest encroachments of the 
sea. and as inanifcBl a subsidence of some parts of the land. 
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The sea is die insatiable monster, which devours these 

ttle islands,, gorges itself with the earth, sand, clay, and all 
* he yielding parts, and leayes nothing, where it can reach, 
jut the skeleton, the bared rock. The continual advances 
which the sea makes on the low lands are obvious, and within 
the last 30 years have been very considerable. What we see 
happening every day may assure us of what has* happened in 
tbmier times; and from the banks of sand and earth giving 
way to tlie sea, and the breaches becoming still more open, 
and irrecoverable, it appears that repeated tempests have 
occasioned a gradual dissolution of the solids for many ages, 
and as gradual progressive ascendency of the fluids. 

On shiOing of the sands in the channel, walls and ruins are 
frequently seen: there are several phenomena of the same 
nature, and owing to the same cause, to be seen on these 
shores.' Here, then, mx* liave the foundations, which were 
probably six teet above high-water mark, now 10 feet under, 
which together* make a iliflerence as to the level of 16 fept. 
To account for this, the slow advances and depredations of 
the sea will by no means suflice; wx must cither allow, that 
the'lands inclosed by thdSc fences have sunk so much lower 
than they were before, or else we must allow, that since these 
lands were inclosed, the Avhole ocean has been raised 16 feet 
perpendicular; which last will appear much the harder and 
less tenable supjiosition of the two. ' Here then was u great 
subsidence ; the land between Sampson and Trescaw sunk at 
least 16 feet, at a moderate computation. .’This subsidence 
must have been followed by a sudden inundation, and^ this 
inundation is likely not only to have destroyed a great part 
of the inhabitants, but to have'territied others who survived 
into a total desertion of their shuttered islands. By this 
means, as I Imagine, that considerable people, who were the 
aborigines, and carried on the tin trade with the Bin nitians, 
(jrecks, and Homans, were extirpated. 

Tradition seems to confirm this; there being a strong 
persuation in the western parts of Cornwall, that formerly 
there existed a large country betweeii the lAmd’s End atid 
Scilly, now laid many fathoms under water. The jiarticular 
argui^nts by wliich tliey support this tradition may be seen 
in MK* Carew’s Survey of Cornwall, and in the last edition of 
Camden. 

But though there stx6 no evidences to be depended on, of 
any ancient connection of the Land’s End and Scilly, liiiat 
the cause of that inundation, which destroyed much of tliese 
iaiands, might reach also to tlie Cornish shores is extremely 
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j'tobablc, there being several evidences of a like subsideitcc 
of the laud in Mounts Bay. 


Account of the Death of J/r. GEuiton WiLttAU RtoMUAity 
Professor of pjcperhifcntal PhilosopJty^ ami a Member of tho 
Imperial Academy of St ienjces at Pctersburglu 

In order to demonstrate what Mr. K. might advance In an 
intended discourse on electricity with the gi'cater certainty* 
he neglected no opportunity, on the appearance of a tlmuder- 
cloud, diligently to discover its strength. Bars were stundiug 
for this purpose always on the roof of the Iiouac. These re¬ 
ceived the electrical power of the clouds, and imparted it to 
certain chains iostened to them ; by which it was conducted 
into one of liis rooms, where lus up]>uratus was. lie was 
attending the Usual meeting of the Academy the 26th of 
July, 1753, a little before noon, when it thundered at a pretty 
distance, tlie sky being clear, and the sun bhining. On thl^ 
he hastened honie, in ho])ei7 of confirming his former observ« 
ations, or possibly enabling liiinself to make new ones. 

Tile engraver Sokolow, who lufd the care of his treatise^ 
accompanied him, to make himself the better acquainted with 
the chief circumstances of tlie electrical experiment, in order 
to be enabled to represent it mon* justly on u copper-plaite,. 
Mr. liiehmaii canned the engraver immediately to his ap¬ 
paratus, taking notice of the degree of electricity on his bfiur* 
which was then only four; and by which it appeared timt 
his bar had received very little from the thunder. He de¬ 
scribed to Mr. 8okolow' the dangerous consequences which 
would attend the electrical power being increased to thc^ 
4.5th, or more degrees of his expositor. 

Ill the mean time the niNfoi tunc happened, about half at) 
hour'^adcr noOn, which coat Profest^or Itichman his life. A 
thick cloud, that came from the north-east, and si^omed to 
float very low in the air, was taken notice of by pcople^Walk* 



ing iu the street; and these affirm, that they could 
see, oil the subsequent flash of lightning, and peal of thuHder, 
a quantify of vaporous matter issue from it, which ditfimed 
itseliin the circumjacent space- " ‘ 

According to the account of the engraver Sotctdoir, 
Mr. lUcbman inclined his head towards the expositor, to ob*'* 
serve degree of force it would nave; and while he 8to<j4 
in <the{ bent posture, a great v'hite and bluish fire a^ 
b^een the clec-lrical expositor and Mr. liichroan • 

Uie same time iruse a sort of stream, or vapour, 

h. tl< • ^ 
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entirely benumbed the engraver, and mndc him bink down on 
the ground; bn tliat lie cannot renienibcr to have heard the 
loud 'Ihunder-claj)- 

Tlie particulars, which happened^to Mn Riclunan, Mr. So- 
kolow 16 ignorant of. As soon as he had recovered his senses, 
he got up, and ran out of the house, acquainting every one 
whom he met in the street, that the tliuiidcr hau'Stiucic into 
into Mr. Richinan’s house. On the other side, as soon as 
Mrs. llichman heard the ver} loud stroke of thunder, she 
came hastening into the chamber, in nhich she conjectured 
she should see the bad conbC(|uciices. She found her 1ms- 
haiid pa&»t sensation, sitting ujion a clust, which happened to 
1)0 placed behind him, and ienniiig agambt tlic wall; which 
situation must base been occasioned by his ialliug^back on 
receiving the eketrual bl<A\. He was no sooner struck tluxn 
killed. There was not the least epjuaianee of life. A sul- 
phureoius Miiell, not unlike that wh»(\i is tnused b} the explo- 
simi of guupoMi*^!. diffnsi d, itself through the Avhole house. 
Some birvantcH. who wue haul hy ui the kiUlien, felt fts 
efleets, being quite stupified The electrical expositor stood 
on a low buifet, upon wlutli was likewise plated a ('hina howl 
that WHb cracked ; and ihcie vuts buch a shaking in the house, 
that die sluxk twcii stojipt^d the movement of an Tnglidh 
clock, or pendulum, whuh was m an adjoining room. No 
other e'onsequehceb won observed in the house. But we have 
found another eftec't of the Ibice of ele^etruity, or oi thunder¬ 
bolts, dibCo\erahle bj the door-jxists of the house; for they 
were rent ahunder lengthwise, and the door, wdth that part 
of the posts, so torn awaj^ tw irled into the porch, Hie reason 
y vof which appears to be, bccaubc one of the above-mentioned 
chains, that were c’arncd horn the bars at tlie house-top to 
the expositor, passed very near them ; and the kitchen-door, 
being at a little distance oft', had a splinter torn out# and 
daslied against a staircase, that wx'ut towards the top of the 
hou^; bo that part of llic elcetrical matter seems to have 
takeiedts courbc this ways but w Ilhoutdoing anymore damage. 
ITiey opened a vein of the breathless body twice, but no 
bipod followed. They endeavoured to recover sensation by 
vident chafing, but in vain. On turning the corjJbe topsy¬ 
turvy, during the rubbing, an inconsiderable quantity of blood 
fell out of the mouth. There appeared a red spot on the 
forehead, from which spirted some drops of blood through the 
pores, without wounding the skin. The shoe belonging^ to 
the left foot was burst open. Uncovering the foot at that 
pldce, they found a blue mark, by wbiib it *8 conuluded^ that 

• R 
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tile electrical force ol' the thunder having passed into the 
head) made its way out again at the foot. On^tlie body, par¬ 
ticularly on the left side, vrere^ several red and blue spots, 
resembling leather shrunk^by being burnt. Many more blue 
spots u'ere afterwards visible over the whole body, and in 
particular on the back. Th it on thi^ forehead changeil to a 
brovvnibh red. The hair of the head was not singed, though 
the foj>ot touched some of it. In the place where the shoe 
was unripped, the slocking was entire ; as was his coat every 
where, the waistcoat being only singed on the foie flap, where 
it joine<I the hinder. But there appeared on the buck of the 
engraver’s coa^t long ikiit(}w streaks, us if red-hot wires had 
burnt ofi* the nap. 


On the TimliS azi(f Aveipnt JVnthujs dag out of ihv Ruins of 

an Kibjive near iJw Sdc of the old ('ity of Iierndanewn, 

JVniiiN two years last past, ii> a chambcui of a hou^ie, or 
more j^roperly sji^'aking, of>an an<*ient villa, in the middle of 
a garden, has been found a great (juantity of rolls, about a 
palm long, and round; vvhicli appeared like roots of wood, all 
black, and seeming to be only of on' phee. One of them 
falling on the gtound, it broke i!i the micidlc, and many letters 
wjjre obseivcd, by w^iich it was first known, that the rolls 
were of papyrus. The number of these rolls were about 
150, of dillcrent sizes. They v\^ere in wooden cases, wliich 
are so mucli burnt, as are all the tilings made of wood, that 
they cannot be recovered. The rolls, liowever, are hard, 
though each appears like one piece. ‘'Hie King has caused 
infinite pains to be taken to unroll tliem, and read them ; but 
all attempts were in vain ; only by siilting some of tliem 
some words were observed. 


At' length Sig. AssemanI, being come a st cond time to 
Naples, proposed to the King to send for one Father ,\ntonio, 
a writer at tlie Vatican, us the only man in the world who 
could undertake this dilfi<‘iilt affair. Jt is iiuTcdible to 
imagine what tins man coiit«.vcd and executed. lie made a 
machine, }vith which, by the means of certain threads, which 
being giinwed, stuck to the ba<'k part of the papyrus, where 
there no writing, he begins, by degrees, to pull, while 
with/i||^.sort of engraver’s instrument he loosens one leaf 
the other, which is tlic most 'difficult part of all, and 
mhkes a sort of lining to the back of the papyrus, with 
seedinglv thin leaves of onion, if I mistake not, and with 
le spirituous liquor, wdth which he wets the papyrus, by 
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littlo unci little as he unfolcU it. Ail this labour cannot be 
- wellloiuprchetnU'd without seeing it. With patience superior 
to wlmt a man can imagine* fliU good father has unrolled u 
pretty large piece of {>ap 3 TUb, the worst preserved, by way 
of trial. • 

It is found to be the work of & Greek w'riter, is a small 
philosophic tract, in Plutarch's manner, on music; blaming 
it as pernicious to society, and productive of soflness and 
efTcniinacy. It does not discourse of the art of music. The 
beginning is wanting, but it is to be hopecl, that the author's 
name may be found at tlie end; it seems, bowewer. to be 
the work of a Stoic philosopher; because Zeno is much 
oonnuended. Tlie papyrus is written across in Jio many 
columns, e\cry one of about 20 lines, and every line is the 
tl)ird of a palm long. •Ih^Uvcon column and^ column is a void 
spac'c of more than an inch. TheiJ* are now unrolled about 
*U) columns ; which is <ibout a luiii* of the wliole ; this roll 
being one of tlie smallest*; llie^Utters are distinguishable 
<uough. Father Antonio, after he has Iftosened a piece, 
takes it off where there aae no letters; and places it between- 
two crystals for tJie better obser\uhon; and then, having 
an admirable talent in imitating characters, he copies it with 
all the lacunse. wiiic'h arc very numerous in this scorched 
papyrus, and gites this copy*to the <C^non Mhz;isocc1u, who 
tiies to sujiply the loss, and explain it. The letters are capital 
uMcs, and almost without any ubbre\iaiion.« The worst is, 
the work takes up so much time, that a .small <]uauiity of 
writing requires live or six days to umoll, so that a vrhole 
^ear is already consumed about half this roll. lacuna**, 

for the most part, arc of one or two words, that may be sup- 
plietl by the context. As soon as this roll is linished, they 
w'ill begin a Liitin one. There are some so voluminous, and 
the pupyius so Hue, that unrolled they would take up 100 
pahna' sj^mce. 


An eji'iraordhtary awl sfirpristnff Agitation of the Waters^ 
though witho^U any perccjdibte Motion if tfie lSa%th^ }inrx%xg 
been observed in various Parts of this island^ both Mardwie 
and Jnlandy on t/ie saoie Pag^ and chujly aiwuf (he l^irne 
that die ISarthgnahe pM)k place at Lisbon^ the following 
Accounls were transmuted to the Society. ^ 

Ar Portsmouth^ in Jhimjnihh*e. J)y Mr. John Uobi^t* 
so\, P.H.S.^ On Satunlay, Nov. 1.17**35, about 35minutca 
aiUr !0 in tke morning, there was observed in the dock-yard 

K 2 • 
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at Portsmouth an t‘Xtr..orilinary motion of the vtatcrs on the 
north dock, and in the basin, and at twt> oi’ IhV jetty-I k- ads. 
In the nortli dock, whose Icnglk' is ‘ibout 2‘29 lect, bread!Ii 
7t I'eet, and at that time about i7i feet dtpth of water, slmt 
in by a pair oi' strong gates, well secured, his Mjjest}’s ship 
the (losport of K) guns was Just let in to be docked, and well 
sta\ed by guys and lauvsers, (^n a sudden the ship ran back¬ 
wards near three feet, and then forwards as much, and at tlie 
same time she alternately pitched with her stern and head to 
tiu' depth of near three feel; and by the libratioii of the water 
the gates alternately opened aod shut, receding from each 
other near four inehes. • 

la Svsi > ev . By Phimp Cau i'fue r W ebb, Bsq. F. B. S,— 
In Ills garden at lUisbridge, nearCiodalmin, in Surrey, on Satur¬ 
day the first of NovemlHr, 1755, at Inlf an hour after 10 in 
the ibrenoon, Philip Smith, John Street, and John JolniHon, 
the gardeners, were alarmed by a very unusual noise in the 
water, at the east end of the long eaual, near which John 
Stn'Ot and John‘Johnson w'ere then at work. On lookuig 
that way, they ohser\ed the water,,in that jiart of the canal, 
in great agitation, attended with a considerable noise. The 
water soon raised itself in a ho-iji or ridge, extending length- 
w ise about .‘10 yards, and betw een two and thre'c feet above 
the usual level of thtiuater; after which the heap or ridge 
heeled or vibrated towards the north, or left side of the raiial, 
with great force, and flowed about eight feet over the grass- 
walk on that side of the canal, quite uji to the arch. On the 
water’s returning back into the canal, it again raised itself 
into a heap or ridge in the middle; after which the heap or 
ridge heeled or vibrated with greater force towaids the south, 
or right-hand .side of the canal, and flowed over the grass- 
walk, and through the rustic arch on that side ; and drove a 
small stream of water, which runs through it, 36 feet back 
upwards, towards its source. During tins latter motion, tlie 
bottom of the canal, on the north side, for several fe^ in 
width, was quite bare of water. 'I’lie water being returned 
into the canal, the vibrations became less and less, but so 
strong,as to make the water flow several timts over the south 
bankoftl^ canal, which is not so higli as the north bank. In 
about a qtntter of an hour Irom the iirst appearance the water 
became quiet and smooth as before. 

was informed, that the water was affected about the 
satfe tjme in the following places; In a mill-pond, at Med- 
huvst^ in Sussex, the sudden agitation and swell of the w’ater 
toward the mill was so remarkable, that the miller 
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iinu^iiied a sluice had been opened at the upper end of the 
pond, and had let a back-tvater into it; but on search it was 
fouiltl to be snut as usual. ^ Below the mill the^ swell of the 
water was so great, as to drive the stream upwards, back into 
the conduit of the mill. At Lee, in the parish of Whitley, in 
Surrey, about five mile* from ^usbridge, between Busbridge 
and Medhurst, the water in a c*anal or pond belonging to Mr. 
Luff was so violently agitated, that the gardener, on the first 
appearance, ran for help, thinking a number of otters were 
under the water, destroying the fish. In a mill-pond, near 
Guildford, in Surrey, a like swell and agitation of the water 
was observed by several persons, one of w'hom stood all the 
time on a biidgt^ of wood, over the*pond. Not the least tremor 
or motion of tlic earth was felt in any of these places,jorat the 
bridge at (Julldford. 

At Cra7}hr()ok^ in K^nL WM.TnMPK.sx,«^5y- JF.R.S .— 
Tlie people here are very much alhruied on account of an 
earthquake, wlych ltappei^‘d last Saturday (November the 
1st). I felt nothing of it, but soyic people fancied they did. 

I do not hear that the earth moved; only th5 waters of several 
ponds, in this and the adjacent parishes, were in such motion, 
that they overflowed their banks, then returned buck, and 
overflowed the other side. • 

Near Tunbridge. John Prinoue, M.T). 

The pond at Eaton Bridge,* near Tflnbridge, is about an 
acre m si/e, and across it is a post and rail, which is almost 
covered by the water. Some people heard a iwise in tlie water, i 
and imagining somctliing hud tumbled in, ran to see what was 
the matter; when, to their surprise, they saw the waler*open 
in the middle, so that they coidd see the post and rail a 
long way down, almost to the bottom, and the water dashing 
up over a bank about two fret high, and perpendicular to the 
pond. This it did several times, making a great noise. •They 
did not fetl the least motion on the short', nor was there any 
wind, but a dead calm. 

In Peerless Pooi% near Old StreeU Iximlon. By Thomas 
Birch, />./).— On the reports, received from several gen¬ 
tlemen, that the agitation of the wafers observed in many 

S arts of England, Scotland, Ireland, Holland, &c. di\ Sa^^urday 
lov. 1. 175,^,.had been likewise noticed in Peerless Pool, near 
Old Street Road. Dr. B. went thither on Saturday, Dec. (k 
1755, and took down the following particulars relating to it, 
from an eye-witness. Between 10 and 11 in the naormng, 
accidentally casting his eye on the water, he was surpriseu to 
see it greatly moved without tlie least apparent cause, as tlie 
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air was quite calm. This occasioned him to call to his com-' 
pnnion to take notice of' it, who at first neglected it, till being 
urged to attend to so extraordinary an appearance, iic was 
equally struck with the siglit of it. Large waves rolled slowly 
to and from the bunk near them, at the cast end, for some 
tune, and at last hft the bed pf the phnd dr^ for several feet, 
and in their veflnx overflowed the bank 10 or 12 feet, as they 
did the opposite one, which w'us evident from the wetness of 
the ground about it. 

JnBokshiJv, near Reading. Tig Mr. Riciiar» PintlPS.— 
On the Jst of November Utst, at about II o’clock in the morn¬ 
ing, os Mr.Paimccfort’s gardener was standing by a fish-j)ond 
in the garden, he felt a most violent trembling of the earth, 
directly -under his feet, which lasted upu ards of .50 seconds; 
immediutely after which he observed that the water in the 
pond was in a very unusual raotiun'l an'd suddenly thrown on 
the opposite side, lea' ing that on which he stood quite dry, 
for the space of tw'o yards, and oontinued ip that state for 
about two minutes, when it t eturned as before, and collecting 
in or near the middle of the pond, rose about 20 inches above 
the level of the water on each side, 'aiul continued so for two 
minutes in violent agitation, which the gardener desci ibed to 
be like the boiling of a pot. ' 

At the same time CaptJiin Clarke, at Caversham, in Oxford¬ 
shire, a mile distant frdm Uea(^ing, was alarmed with a very 
great noise, as if part of the house had been falling down ; on 
oaminatiun, however, it did not appear that the house was at 
all d uii.ige J; but a vine, which grew against it, w’as broken 
off, and two dwai f-trees, such as are used in espalier hedges, 
w'cre split by the shock. 

In Oxfordshire., at Shirburn Castle, Jig iMrd Viscount 
Parker.— On Saturday, November 1. a little after 10 o’clock 
in the* forenoon, walking in the garden at Shirburn Castle, he 
perceived the gardener, who was coming towards him bj the 
end of the moat, on a sudden stop short, and look eiwDcstly into 
the water. He went towards him, and perceived iminedwtoly 
a very strange motion in the I'Mttr. There was a pretty thick 
fog, not a breath of air, and the surface of the w'ater all over the 
moat ^as as smooth as a looking-glass; yet in that corner of 
the moat near which he stood the water flowed into the shore, 
and retired.llgain successively, in a surprising manner, 'riie 
flux and reflux were quite regular. Utrery flood began gently; 
its y^lqfiity increased by degrees, till at last, with great im- 
petjd^^ty, it rushed in till it h,id reached its full height, at 
remninod for a littlew'hlle, and tlien again retired, at 
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first gi*ntly ebbing, at last sinking away with such quickne.ss, 
. that it loft a epnsiderable quantity of water entangled among 
the pebbles, laid to doiend tl^e bank, whieli run thence in little 
streams ot^er the shore, now deserted by the water, which at 
other times always covers it. 

In Devotishire and OWnwaJ^ af Plymouth^ SfC. By JoriN 
iruxiiAM, J/,/). — Saturday, N*o\ ember 1., about 

four P.M., we had (just about high water) an extraordinary 
boar, as the sailors call it. The sea scenfed disturbed about 
20 minutes before, though there was v^ry little wind that 
or for some days beibre. One of our surgeons, who hud ihcu 
just crusseil the ferry at (’reston,^a mile to the south-east of 
Plymoutli, said, that the tide had made a very extraordinary 
out (or reeessl, almost immediately ailer high watftr (about 
four IMVT.), itnd h'ft both the passage-boa Is, with some horses, 
at once tjuite dry in the mud, tliough th&y bad been, a 
minute or two bel'ore, in tour or fivf feCt water ; in less than 
eight minutes tin' tide retuwied with the utmost rapidity, and 
floated both the boats again, so •that theyjiad near six feet 
water. The sea sunk and swelled, though in a much less 
degree, for near half an hour longer. It was said, that at the 
next morning’s tide there wcrj^‘several vi'iy large surges. This 
boar drove several sliipi from their moorinc'^. and broke some 
of the hawsers, and twirled the ships ^nd \e'>bols round in a 
very Ovld rnmnier. 

Oh the Coast of PonumL liy \\.\aam Roklask. 

— A little after tuo o’clock in the afternoon, about half an hour 
after ebb, the sea was observed at the Mounts’Bay pigr to 
advance suddenly from the eastward. It continued to swell 
and vise for the space of 10 minutes; it then began to retire, 
running to the we^t and south-west, writli a rapidity equal to 
that of a mill'stream descending to un undershot-wheel; it 
ran so for about 10 minules, fill the water was six feet lower 
than when it began to retire. The sea then began to return, 
and ^ 10 minutes it was at the before mentioned extra¬ 
ordinary height; ill tvMi minutes more it w'as sunk as Iteforc ; 
and so it continued alternately to risj? and fall between five 
and six feet, in the same space of time. 'I’he first and ^cond 
fluxes Und refluxes wore not so violent at the Mount l^er as 
the third and fourth, when the sea was rapid beyond expres¬ 
sion, and the alternations eontinued in their full fury for two 
hours; thc'y then grew fainter gradually, and the whojp com-, 
motion ceased about low water, 5i hours after it began, i 
^Luu other similar accounts were also given, as observed 
botii in the sea and inland lakes: as at Swansea; on (lie 
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coasts of Norfolk and Lincolnshire, Ac.; the lakes in Cum 
berland; a pond near Durham, at half past, 10 o’clock; at 
Loch Ness, Loch Lomond, &.c. yi tlie north of ijcotland, about 
10 o’clock. 

It appears, also, by conimunlcationa sent from abroad, that 
the like {igitallons of the wafer wort* observed at the Hague, 
Le}den, Haerlcm, Amsterdam, Utrecht, Gouda, and Rotter- 
duiii, and also at liois-I«‘-Duc, aboiit 11 o'clock on the Isi of 
No\ ember; and likewise at Kuigsale and Cork, in It eland, 
between two and three o’clock. 

Of an extraordinary Alteration in the Baths of ToplitZy in 
liohemiOy on the \si of yoeeinhery 1755. — On the 1st of No¬ 
vember, 175,5, bt^tween 11 and 12 in the morning, the chief 
spring cast forth such a quantity of water, that in the space 
of half an hour all the baths ran over. About ■iialf an hour 
before this v«ist .'incieasi' of the water, the spring became 
turbid, and flowed nindd^ ; and, having stopped eiitircdy near 
a minute, broke forth agarn with'prodigiouscviolencc, driving 
before it a consi^leralile (|«antit> of a reddish ochre, crocus 
martialis. Atlcrwlncli it became clear, and flowed as pure 
as before, and continues still to do so; but it supplies more 
w'ater than usual, and that hotter, and more impregnated with 
its medicinal quality. 

The accounts broyght froip Norway inform us tJmt simi¬ 
lar observations were nuide tld^re, almost at the same time. 

In (he Liod Mines in DerhyUiire, Jiy the Bet\ Mr* 
Bullock- — T\<o miners say, that on the morning c»f Nov. 1. 
they were employed in carting, or drawing along the drills 
the ore and oilier minerals to be raised up the shafts. The 
drift where they were working is about bO fathoms, or 
I20jards deep, and the space ol‘it from one end to the 
other upwards of 50 yanls. U'hey were suddenly surprised 
by a'shock, which greatly terrified them. They durst not 
attempt to climb tlie shuft, lest that should be running in 
on them, but consulted w hat means to take for their safety. 
While they were thinking of‘^ome place of refuge, they were 
alarmed by a shock much moi e \ loJent than the former; whieh 
put tlieni^in such a consternation, that they both ran pre- 
cipitalely to tlie other end of the drill. Soon after they were 
again alarmed by a third shock; wdiieli, after an interval of 
about four or five minutes, w^as succeeded by a fourth; and 
about the same space of time after, by a filth; none of whicii 
wcfe sd violent as the second. They heard alltT every shock 
afottd tumbling in the bowels of the earth, which continued 
for tU>oul half a mmute, gradually doereusiug, or^appeuimg at 
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a grefifter distance, lliey imagined, jhat the whole Kpace of 
- tiling from the* first shock to the last was about 20 minutes. 
'rh6y remained about 10 minutes in the mine aOcr the last 
shock; when they thought it advisable to exaniine the pas¬ 
sages, and to get out of the mine, if possible. As they went 
along the driOs, they oHserved, J hat several pieces of ntinerals 
had drop])ed from the sides and roof) but all the shtitls remained 
entire, without the least discomposure. 

the Earthqmke at Lisbon^ Nov. L 1755.— On 
the first instant (Nov. 1755), about 40 minutes past nine in 
the morning, was felt a most violent shock of an eartliquake: 
it seemed to last about the tenth^part of a minute, and then 
came down every church and convent in the city, together 
with the King's palace and the magnificent opera-house 
adjoining it; in short, there was not a large building that 
escaped. Of the dwelling-houses, tjierc might be about one 
fourth of them that fell, which, at a‘very moderate com¬ 
putation, occasioned the l(»s of thirt> thousand liv**s. 

The shocking sight of the dca(^ bodies, w>^h the shrieks and 
cries of those wdio were half buried in the ruins, are only 
known to those who were cvc-w’itncsses. It far exceeds all 
description ; for the fear and consternation was so great, that 
the most resolute person dmst not stay a moment to remove 
a lew stones oiftheiriend lu* h>'cd ino^t, though many might 
have been sa\c(i by so doing*; but nothing was thought of 
but sclf'‘presei\atinn: getting into open places, and into the 
muUlIc of Streets, wun tJip most probable 

Such as were in the upper stories of houses w'ere in general 
more fortunate than those that attctnptcd to escape By the 
ck#ur»*; for tliesc were buried under the ruins with the greatest 
part of the fbot-paftsengers : such as wxre in equipages escaped 
befit, though their cattle and drivers suffered sc\crely; but 
tliose lost in houses and the streets are ver} unc(jlial in 
number to those that tvere buried in the ruins of churches; 
for as it was a day oi' gi’oat devotion, and the time of cele¬ 
brating mass, all the churches in the city were vastly crownled, 
and tin* number of churches here excoc^ds that of both London 
and Westminster; and as the steeples are built Jiigh, they 
iuostlyfell with the roof of the church; and tlie stoues^re so 
large, that few escaped. 

Had the misery ended here, it might, in some degree, have 
admitted of redress; fol though lives could not be restored, 
yet the immense riches that were in the ruins might, fn s^me 
part, Imve been digged out: but the hopes of this are almost 
gune, for in almut two hours after the sliock, fires broke out 
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in three different parts of the city, occasioned by the goods 
and the kitchcn-fires being all jumbled together-^ About this 
time, also, the wind, from being perfectly calm, sprung up a 
fresh gale, which made the fire rage with such fury, that at 
the end of three days all the city was reduced to cinders. 

Indeed every element seemed to conspire to our destruc¬ 
tion ; for soon aft<'r the shuck, M'hich was near high water, 
the tide rose 4*1) feet liigher in an instant than Was ev(T known, • 
and as suddenly subsided. Had it not so done, the whole 
city must have been laid under water. As soon as we had 
time for reeollecliun, nothing but death was present to our 
imaginations. 

Wc are still in a state of the greatest uncertainty and con¬ 
fusion, foV wo have had in all different shocks since the 
first, but none so violent as to brin^ ai^y houses down in the 
outskirts of the town, that csc'aped the first shock; but 
nobody yet ventures to lib in houses; and though we are in 
general exposed to the open sky for nant Vif nmtc^riuls to 
make tents, and though raiif has fiillcn several nights past, 
yet the most delicate people suffer these difliculties with 
as little iiu'onvenieuee as the most robust and liealthy. Every 
thing is >et with us in the greatest confusion imaginable: we 
have neither clothes nor conveniences, nor money to send for 
them to other couiitriuv. 

Two days after the first shock, orders were given to dig for 
the bodies, and a great many have been taken up and reco¬ 
vered, (Jur correspondent lodged in a house where there were 
t H inhabitants, and only four saved. In the prison S(X) were 
lost; 12()(> in the general hospital; a great number of convents 
of too in each lost; the JSpanish unihussador m ith servants, 
'fhe King and the royal family were at Belime, a palace 
about a league out of town, 'fhe palace in town fell in the 
first shock. Tiie shock has been felt all over the kingdom, 
but along the sca-side more particularly. Faro, St. Ubals, 
and some of the large trading towns, are, if possible, in a worse 
situation than here; though the city of Porto Ims (]uite 
escuped. 

It is,possible, that the cause of all these misfortunes came 
from under the western ocean ; for a captain of a ship, a very 
sensible man, said that he was JO Ic'agues off at sea; that 
the shoc|r was there so violent as gr/nitly to injure tlie deck 
of his sKtp; it occasioned him to tliiiik that he hud mistaken 
his ^^ckoning, and struck upon a rock, and they instantly 
hatred out their long-boat to save themselves; but happily 
brought the ship, though much injured, into this Iiarbour. 
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The shocks lasted between five and seven minutes. The 
very first shof k was extremely short, but then it was as quick 
as I]{;htning, succeeded by Jtwo others, which, in the general 
way of speaking, are mentioned all together as only one shock. 
About 12 o’clock ue had a second shock. 

The day before the fcarthqugke the atmosphere, and light 
of the sun, hud the appci^rance of clouds and notable offusca- 
tion, and more strong and visible at the actual time of the 
great shock, which was by undulation, and lasted from six to 
tiglit minutes. It ruined not only this populous city,but all the 
southern part of the country of Kstremadura, and a great part 
of the kingdom of Algarve- Tlje earth opened in fissures in 
several parts, but neither fire nor visible smoke came out of 
it. 'riu‘ water in file sea rose several times, and* in a few 
nunut'^ made three fiaxes and refluxes, rising above the 
greatcii spring-tides about 15 English feett • 

At ?don)cro, by the falling d\wn*of a great number of 
houses, ii an^ {seople lost iht^ir lives; and about eight leagues 
from this cit;y, the i‘artii opened^ and swallpwed up a village, 
with all the inhabitants (who were known by the name of tile 
sons of iiusunbu), to tlie number of about 8000 or 10,000 
persons, with their cattle of all sorts, as camels, horses, 
horned cattle, Ac. and soon after the earth was closed again, 
in the same manner as it wati before. ^ 

At Fez and Mequinez, An the Istli of November, there 
happened another earthquake, which was more violent than 
the fir^t, and lasted till break of day on* the 19th; during 
which time great numbers of houses lell at Fez: many people 
of both sexes were buried under their ruins; and as to IMe* 
(luinez, there arc but few houses left standing The people 
killed by tlie falling of the houses, besides the w'oun<led, are 
numberless; and in the part of tlie town called the Jews' 
Habitation, only eight persons were saved. 

The famous city of Tasso was wdiolly swallow'cd up; no 
remains were Icfl- 


Of the Earl/f^/ake fell atjBosfon^ in New Englatid^ AW-18. 
1755. Ey John IIvuk, Esq. — Tuesday, Nov. 18. 

1755, about half an hour past four in the niorpiug^Mr. 11. 
was awakened by the shaking of his bed and the house ; the 
cause of which he immediately concluded could be nothing 
but an earthquake, having experienced one before. The 
trembling continued alTout two minutes- Near lOOjchimnies 
arc levelled with the roofs of the houses: many nWe,%pro« 
bably not fewer than 12()0 or 1500, are shattered, and thrown 
down ill part; so that in some places,^ especially ou the 
^ It G 
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low loose ground, made by encroachments on the har¬ 
bour, the streets are almost covered with th^‘ bricks that 
have fallen. , 

0/ the Knrthqunho felt in Ninii York, Alov. 18. 17.'>5. 
Cadwam ADCK (.'oLurN, l^\q — A few minutes past four in 
the morning, Mr.C\ was awakt^ned will' the shock of the earth¬ 
quake. lie irlainly heard the noise jike that of carts on j)ave- 
meiits, going to the castw'ard, w ith row and then a noise hkc 
the explosion of a great gun at a distance. It was felt about 
four o'clock at Philadelphia, and half past four at Boston, and 
was more violent to the eastward tnan the westward; and 
there was an eruption at a place called Scituate, about 20 or 
8U miles to the southward of Boston. 

Of tho Enrthqtiakv felt in Pemisf/lvioiia, iVoe. 18. 1755. 
— About four o’clock this province was pretty gt nernUy 
alarmed svith the shock of an o&rthfjuake. It gradually 
increased for one minito to such a degree as to open the 
chamber-door, by drawing the belt of the lock out of the 
staple. Some people thougir'it they felt its continuance five 
or sis niiniites, but the writer thinks it did not exceed one, 
nor w as it less. 

On the Ay (tation of the Waters, Nov. 1. 1755, in Scotland 
ami at Hamlmryh. — About 10 o’clock of the forenoonp-of 
Nov. 1., .1 gentleman at Queen’s Ferry, a sea-port town on 
the Fiith of Forth, abou't seven'milcs higher up than I.iith, 
observed the water rise very suddenly, and retuin ..gain with 
the same motion, which he judged to be about 12 or 18 
inches perpendicular, which made the barks and boats then 
afloat'run forwards and backwards on their ropes with great 
rapidity; and this continued for thiic or four minutes, it 
being then calm ; but after the second or third rush of water 
the agitation diminished. 

The* following phenomena are well vouched to have hap¬ 
pened at Hamburgh, the 1st of November, 1755. In one of 
the churches many persons, that were present, observed an 
agitation of the branched candlesticks hanging from the roof, 
about one in the afternoon. In another church, the cover of 
the baptistery hanging from the roof was also remarked to 
be agitffted; and the like motions are said to have happened 
in other churches. Also the water in the canal through the 
town, and in the river Alster, was agitated the same day. 
It is described, first to have formed seteral gentle whirlpools, 
tlienfto liavc risen more and more impetuously; throwing 
abu}:^ mud brought up from the bottom, and at last to have 
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SMbsidail with a copious white Troth. I'he EHhj rose iu some 
places still more \iolcntly. 

— - - 

TIte Wonderful Configumiions (f the smallest shining Par~ 
tides of Suow^ toith •^eral Figures of them. By Jous 
Nettis, M,D. • , 

Tije weather being intensely cold in the year 1740, the 
biiow which fell was hard, entire, and pellucid, and some 
particles being received on a pencil, were placed on a plane 
glass plate under the ohjeet-glabs of the best microscopes; 
the greatest tare was taken that the smallest particles 
might not be dissolved, either hylthe breath or iterspiration 
of the hands, lest the 4jttle angles might by the least.degrce 
of warmth disappear. And thus, with this apparatus and 
these precautions, the* exfreme exactness gad equality of 
tlie figures of their most minute particles might be observed 
and delineated. ^ , 

Some consisted of long round i^iculee; others approached 
to a round figure made up of small globules ; but tlicse were 
observed to be opaque, as'the air was disposed to thaw; but 
when the air was frosty, many slender hexangular figures 
ui>penjfed, some of equal, otlfbrs of unequal sides. 

Several little star*, seemed to consist of six oblong, round, 
hexangular lamellae, or indeed of six* Trays terminating in 
points; which little stars ajipeared to be formed of six 
plane rhomboidal particles. Several plane hexangular par¬ 
ticles of equal sides, or oblong hexangulars, adhered to 
several of these stars, either at tJieir extremities, or at t^ach 
side of every ray. Some hexangular lamelliB of equal sides 
were adorned all round with six other laincllie of the same 
figure and size, or with hexangular oblong lamelisc, and to 
these sometimes adhered several others, more or less. Many 
of these liexangulajs were ornamented with six rays, and to 
the.se were fixtd most slender lamella*, which were also 
hexangular, of equal or unequal sides : but of equal angles 
of 60 degrees; and to these lamellic others like them adhered, 
some greater and some less, but most of the latter; and 
various others, like the fortifications of cities, appeflrcd<o be 
j< ined to long hexangular spiculoc, and plane hcxungles of 
equal sides. 

And though a vast variety of these configurations of snow 
niay fail or vanish in the same moment, yet the smaller p,^r- • 
tides, .from their various combinations with each other, con- 
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^fitutinj^ this wonderful variety of configutations of the siiow^ 
wtrc observed by him to be coniprtlundctl uuder tlusc 
following forms viz. of paralklogranib, oi oblong, stialght, 
or oblique quadrangles, ihonibs, rhomboids trapc/ia, oi of 
hexangulat forni«i of equal oi unequal sid s, whose angles 
are 60 degrees and the^e ht\u))gulai paititles weie far 
more numerous than those of any otliei toini. 

llie natuial si/e of most of the shining quadiangulat par- 



ticlet, of the little stars of snow, ns well the simple as 
thtt compound onesy does not exeetd the tueiiLieih ])urt 
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of an ^'H'h ; nor do the more compound particles the htlh 
ot‘|iiijnch. , 


Of tfu Fossil Shells called Orthocerattfes. By EnwABD 

WiitaiiT, M.D. 

Pkla.<.ian or ocean shells arc frequently found fossil very 
near the surface, as every naturalist knows; which proves, 
tliat such places have formerly been the sea^shore. The 
greatest depths of the sea, as yet sounded, have been found 
to be about 3000 fathoms, and the o'/dinary depths are about 
150; which makes it evident, tlMt such fossil shells ought 
never to be found at l^ss depths in the earth than from 150 
to 3000 fathoms. 

Tliough fossil shells ore V) be found in almqst all the lower 

E arts of the surface of the earth, jjet there are certain very 
irge tracts, where such bodies arc never found, vix. the 
mountains, whi^ seem to be die remains of the original 
slratii of the earth. In the Alps, Apenhines, and Pyre¬ 
nees, no shells nor marine bodies of any kind are to be 
found: in the Ochels, a branch the large Grampian 
mountains in Scotland, which* Dr. W. had occasion diligently 
to examine, he could discover no marine bodies. The same 
is observed of all the large moiintain8»<>f Africa, and of ' <- 01 ; 
and in the huge chain of Cordilleras in Perou, Mons. la 
('ondamine searched in vain for such bodies. This kind of 
mountains which indeed alone deserve tliat name, are chiefly 
composed' of vitrifiable matter; and if they arc sometimes 
found to contain sea-shells, it is never at great depths, nor 
in their original metallic or stony strata; though such bodies 
are found in great abundance at the foot of mountains, and 
in the adjacent vallies, in which there arc many eminences 
in some parts continued in small chains, though but of little 
extent, which contain marble, sca-shclis, chalk, and other 
cal. inable matter, but never any veins of metal, though we 
frequently find in them pyrites, (K-hre, vitriols, and other 
minerals, which have been washed doVn from veins of iron 
and other metals, with which the higher mountains dbound, 
and have afterwards- been deposited in the calcareous strata 
of tlie vallies. 

It is certain, that all* our fossil shells are foreign to our 
climates, except such as arc common to the whold glfbe*. 
Besides, we find not only a very great quantity of fossil 
shells and other marine bodies, but also a great number of 
impressions fof foreign plants, mostly of the capillary kind, on 
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ftlatcs and otliur stones; and it is now certain, tliafall the 
fossil wood of Loughneagh, in Ireland, (as in ntost other places 
where such w ood is found) ha% been produced in a dinerint 
climate. Bones, and even entire skeletons of rhinoceroses, 
elephants, and other foreim land animals, are discovered 
pretty commonly through all Europe*. All these substances 
are commonly found near to, or in the Same strata with, 
fossil shells, and other marine bodies; and all of them, 
whether original productions of sea or land, appear evidently 
to have been deposited in the places where we now find them. 

There are many observations wliich seem to prove that the 
earth, or at lei^t many parts of its surface, have suffered by 
tire; not to mention the marks of it observed dh many 
mineral substances. The artificial production of potters’ 
earth or clay is a very strong argument in support of this 
opinion. Potters’ earth, as is well known, is found plentifully 
in most low grounds and vallics, between mountainous tracts, 
and where calcareous strata abound. By e> posing common 
flint-stones to the conhned /apour of boiling water in Papin's 
digester, a clay of the very same kind may be fonued, and is 
no more than a decomposition of the flints. Hence it would 
appear, that wherever tnis clay is to be found, there the earth 
has undergone some violence from fire. 

Chalk IS no more,^than the ruins of sea-shells, and lime¬ 
stone consists of the same bodies cemented together by a 
stony juice. Amber appears evidently to be thr resin of 
trees (nhich arc frequently found along with it at this day) 
ui ited to the acid of sea-salt, which abounds in the eartli. 
I..,'reason of insects, straws, Ac. being immersed in amber, 
absolutely inexplicable from the hypothesis of its being of 
mineral origin, is now no more a secret; for we know that 
nothing is more common, than to find such bodies immersed 
in the resin of trees. Fossil sea-salt, or salt-gem, seems to 
have been deposited in the quarries, whence it is dug. All 
or most part of pit-coal appears to be of diluvian origin, for 
it gives a caput mortuum, the texture of which exactly 
resembles that of burnt wood. Large forests have been 
buried, which have undergone a fermentation and putrefaction 
in tlie eartiv so that the colour of the woody part has been 
changed* Ul^u^h the texture has remained entire enough to 
allow IM to distinguish to what kingdom it belongs. All 
bituniens, asphaltum, petrolieum, Ac. seem to be no more 
thaf.^rbducCions- of resinous substances ui.itcd with mineral 
acj^ which have caught fire in the earth by fermenting with, 
hwrugeneous nuttei, and have thus undLigone a soit of 
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naturtifl distillation and exaltation. These are more than 
(‘hiincrical notions, and are even demonstrated by cxpcri- 
niunts; tor umber can be [j^oduced artificially, as also bitu* 
mens by the distillation of resinous substances with mineral 
acids; and there is great probability that pit-coal might be 
imitated. v . 


A» Account of whtxt happened at Sergemoletto^ hy the turn- 
hling doum of vast Heaps of Shaw from the Mountenns 
therCt on March 19. 1755. 

• 

Im the neighbourhood of Demopte, as in the upper valley 
of Stura, tliere were some houses in a place called ilcrgemo- 
letto, which on the l9th of March, in the morning, were 
entirely overwhelmed ^and^rulned by two vast bodies of snow 
that tumbled down irom the upper mountain. All tlie in¬ 
habitants were then in their houses,' except one Joseph 
Rochis, a mantif about 5(), who witli his son, a lad of 15, 
were on the roof of his house, endeavouring to clear away the 
snow, which had fallen^ without any intermission for three 
preceding days. Whence perceiving a mass of snow tumbling 
down towards them from th^ mountain above, they had but 
just time to get down and flee, when, looking back, they 
perceived the houses were all.buried,under the snow. Thus 
*-£2, persons were buried under this vast mass, which wa^60 
English feet in height. 

After five days, Joseph Rochia having recovered fronr his' 
fright, apd being able to work, got upon the snow, wjjth his 
son, and two brothers of his wife’s, to try if they could,find 
the exact place under which his house and stable were 
buried; but though many openings were made in the snow, 
they could not find the desired ]>laee. On the 24<th of April 
the snow was greatly diminished, and he conceived* better 
hopes of finding out his house. 

His wife’s brothers, who lived at Demonte, went with 
Joseph and his neighbours to work upon the snow, where 
they made another opening, which Jed them to the house 
they searched for; but finding no dead bodies an it^ ruins, 
they sought for the stable, which was about 2R) feet distant, 
and having found it, they heard a cry of “ Help, my dear ' 
brother.” Being'greatly surprised as well as encouraged by 
these words, they laboured with all diligence till tjiey ha^il 
made a large opening, through which the brothers^and 
ihusband immediately went down, where they found still 
alive, the w,ife about 1^5, the sisUr about 35, and a daughter 
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about 13 years old. These wometi they raised on* thei> 
shoulders to men above, who drew them up, as it were frojn 
the grave, and carried them to^a neighbouring house: they 
were unable to walk, and so wasted that they appeared like 
mere shadow s. They gave the account that follows; that 
oil the morning of the 19th of March i*hey were in the stable, 
with a boy six years old, and the girl about IS : in the same 
stable were six goats, one of which havit.g brought forth two 
dead knls tlie evening before, they w'ent to carry her a small 
«. ssel full of gi uel; there were also an uss and live or six 
fowls. Very foitunattly the manger was under the main jirop 
of the stable, and resisted the wiight of the snow. Iheir 
fn st care m as to know what they had to eat: the sister said, 
she had in her pocket l.> white cliL'.t .its: the children said 
they ha breakfasted, and should want no more that day. 
'Ino of the goals,.however, were led alne, and were near the 
manger; one gave milk, with which the) puscivrd their 
lives. The women affirmed, that, <luri.>g alh the tiiue the) 
vv ere thus buric(| they saw not one ray of light; yet for 
about twenty days they had some notion of night and day ; 
for when the fowls crowed, they iinagincd it was break ol 
day ; b.ut at last the fowls died. 

The second day, being very hungry, they ate all the 
remaining chestnuts, and drank what milk tlu goat) lelded, 
wdiicli fur die first days was near two pounds a ^y, but the 
quifntify decreased gradually. 

On the sixth day the bo) skkened, complaining of most 
vk'lont pains in the stomach, and his illness continued six 
days ;* on the lust of W'hicli he desired his mother, who all tliia 
time had held him in her lap, to lay him at his Icngtl) in the 
mangt r, where he soon after died. 

They say, during all this time, hudger gave them'but little 
uneasmess, except on the first five or six days; that dicir 
greatest pain was from the extreme coldness of the melted 
snow-waUw which fell on (hem, and from (ho stench of tlie 
dead ass, dead goats, fowls, &c. but more than all from the 
very uneasy posture they were obliged to continue in; for 
/hough the place in w hich they were buried was ] 2 English 
feet eight wide, and five high, the manger in which they 
sat sejuatting against the wall was no more than three feet 
four inclffst broad. For 36 da)8 they had no evacuation by 
stool the first days ; the melted Snow>watcr, which afler 
sbm||* tifine they drank without doing tlieni harm, w'os dis* 
(t).k^d h/ urine. The mother said she hail never slept, but 
tij|^stv‘i and diiugliter slept as usual. ^ 
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An Essay towards ascertaining the sp^vc Gravity of living 
* Mtn By Mr Jons Robbrtsos, F.R.S, 

To make some cxperimenfk on this subject, Mr. 11. got a 
cistern made, of 78 inches in length, SO inches n^ide, and 30 
inches deep; for men gf diderent sizes to be immersed in. 
lie then endeavoured to find ten persons, su(h as he pro* 
posed to nihke the experiments with: namely, two of six feet 
high, two of five feet ten inches, two of five feet eight inches, 
two of five feet six inches, and two of five feet four inches. 
A ruler, graduated to inches, and decimal parts of an inch, 
was fixed to one end of the cistern, and the height of the 
water noted before a man went in* and to what height it rose 
when he ducked hinieelf under its surface; and of these 
several observations is Uie following tabic composed: —. 


Na 
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> 
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<, • 

Weight of 
Water. 
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...151.5 

10.;... 


3^.,...116.. 

1 • •• • »• .2.3 f . s • 

•■t 11'6«4 


One of the reasons, that induced Mr. K. to make these 
expoi iinents, was a desire ot knowing what quantity of fir or 
oak timber would be sufficient to keep a man afloat in river 
or seawater, thinking that most men were specifically heavier 
than river or common fresh water; but the contrary appears 
from thes'e trials; for, excepting the first and last, every man 
WHS lighter than his equal bulk of fresh water, and much more 
so than his equal bulk of sea*water: consequently, cou'ld 
persons, who fall into the water, have presence of mind enough 
to avoid tlie fright usual on such accidents, many mjght be 
preserved from drowning; and a piece of wood, not larger tlian 
an nar, would buoy a man partly above water so long as 
he liad spirits to keep hi^ hold. 
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On PoIyppSj yoRStih, S^c. * 

Mons. Don ATI writes tliat he has thoroughly satisfied 
hiniseU', by his late observations, tliat polypes are fixed to 
tJuir c‘ells. What he says afterwards of coral appears to 
express with more truth and p^ccisiol^ what we ought to think 
of this kind of animals, than any of the descriptions uhich 
liavc been given since the new discoveries have changed our 
sentiments on that subject. Polype-beds, and the cells 
whicli tliey contain, arc commonly spoken of as being the 
v^ork of polypes. They are compared'to the honey-comb 
made by bees. It is more exact to say that coral, and other 
coiallinc bodies, have the same relation to the polypes united 
to tliei^i that there is between the shell of a snail and the 
snail itself, or between the bones of un animal and the 
animal itself- >|ons. Donati’s words*ore as follow; “ I am 
now of opinion, that .coral is nothing else than a real unimak 
which has a very great number of heads., 1 consider the 
polypes of coral only as fhe heads of the unimak This 
animal has a bone ramified in the shape of a shrub. This 
bone is covered with a kind of flesh, which is the flesh of the 
animal. My obser\utions have discovered to me several 
analogies between the animals* of kinds approaching to this. 
There are, for instance, keratopliyta, which do not differ 
from Coral, except iif die bone, or part that forms the prop 
of tlie unimak In the coral it is testaceous, and in kera- 
tophytd it is liowiy.” 

Mons. Donati observed several very curious facts in the 
jounioy which he made into the mountains. He has, in 
particular,^ .traced out an immense bed of marine bodies. 
This bed crosses the highest mountains which separate 
Provence from Piedmont, and loses itself in the plains of 
Piedmont. He has likewise observed a mass of rock, which 
forms the extremity of a pretty high mountain, the foot of 
which is washed by the sea- This rock is, at a considerable 
licight, entirely pierced by |)holades, that species of marine 
shell-iish so well known, wliich digs cells in the stones. It 
* lienee appears, that this rock was some time covered by the 
sea. * ^According to Mons. Douali, the sea has insensibly 
retired from the parts which were washed by it; and he 
thinks that there uiust have been a vciy considerable spau'e 
of time between that and the time when this mountain, 
-pieced by pholades, was covered by the waters of the sea. 
He deduces his opinion from the following fact. There is in 
this rock^pixtty near the surface of the sea, a natural cavern 
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filled with water. In this eartli Imve been found ancient 
Homan sarcophagi and lumps. Hence it follows that even in 
the time of the Roniuns tliU part of the rock, in which this 
cavoni Is» situated, was not under water. 

If all thoiae difierent facts be compared together, it will not 
he doubted, but there 'arc actually under the earth, marine 
bodies, which are found there only in consequence of slow 
revolutions, and not of an universal deluge. Perhaps this 
notion might be extended to the greatest part of the marine 
fossil bodies which are known to us. 


On ihp Tmpressmn^t of Plants oh the Slates of Coals. By 
Mr. Emasvel Mism:s da Costa, F.R.S. 

Tuk impressions of various kinds of plants are frequently, 
Mr. C. thinks always, found in soirc of the strata lying over 
coal; but more particularly in a* stratum of earthy slate, 
which always Ites immediately on the coal-stratum, not only 
in the coal-pits of this kingdom, hut of ma'iy other parts of 
Europe, as France, Saxony, Bohemia, Silesia, &c. Most of 
these impressions an' ol' the lierbu^ capillures et aifiues, lite 
gramineous, and tlie ived tribes; but anumg them are many 
rare and beautiful inipres.sions, undoubtedly of vegetable 
origin, and impressed by plants hitherto unknown to botanists. 
Besides these found over coal-pits, tliere arc likewise found 
in some parts of this kingdom, as at Robin Hood’s Bay, in 
Yorkshire, Colubrookdale, in iShropsliire, &c. many curious' 
impressions of the fern tribe, in regular nodules of iron-stone ; 
and, in the latter place, not only impressions of plants, but 
even the cones or luli of some kinds of trees met nltli, 
very perfect and fair, and curiously inibcddoa in masses of 
iron-stone. 

Most part of die impressions of fems, grasses, &c« are 
easily recognisable, they so minutely tally to the plants they 
represent. Others, indeed, though they do not exactly answer 
•any known species, yet have characters so distinctly ex¬ 
pressed, that they are easily arranged under their respectiw 
genera. These iniuressions are not only met with in small 
pieces, but large evident branches, some feet in length, havu 
been found. He had, in the collieries of Derbyshire, fre¬ 
quently traced branches with, seemingly, long narrow leaves 
proceeding from themV and parts of other vegetables, abo\ e 
d fbot in length: but the hardness of the substance *thej are 
immersed in renders it impossible to get them out widiout 
’ breaking them to pieces. ^ 
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Dtfacrij/tiou of seveml situtll Mcrine Animals, lit/ Jon 

Bastcr, M. D. 

If the sea-wat.cr round our c6as<ts 
be moved by night, either by throw¬ 
ing a stone into it, or by a stick, it, 
e^dtibits innntnerable fiery 'sparks, 
which are no other than minute 
shining animalcules, requiring a good 
microscope to show them distinctly. 

In order to collect these animalcules 
in sufficient plenty, the way is to 
take a quantity of sea-watVr, in which they abound, and to 
strain It, through a filtering paper, tiU only the (juantity of 
about half an ounce, or less, remains on the paper ; of this 
water a small drop, placed in a covicave glass, and viewed by 
a microscope of consuler}]ible {lower, will exhibit them swim¬ 
ming very briskly about. Dr. fi. obser\t\l three species, 

which are represented fi'oni,^he lire, in the engraving. 

^ ,1 , ** 

Of some Bosiil Fruits, anil other Hollies, fouml in the Tslii/<(J 
of Sliqiptif. By James Piasoss, M.Jl. P./i.S. 

The kinds of wood fossil found here are of very different tex¬ 
tures; and this, too, is according to the places where they are 
deposited. Some are* sben so highly impregnated with a fine 
stony and pyritical matter, ns to bear a polish like a pebble; 
some, tliough quite reduced to stone, yet {ireserving the 
hbrous appearance of the original state; and some, which are 
found" in boggy bottoms, being not at ail changed, cxce)>t in 
colour: tlu” ia called bog-oak, or bog-deal, well known to 
country people in manj' {iluces of these three kingdoms, who 
light themselves about their business with sli{)s of this wood, 
cut on‘ purpose, instead of candles, as it burns with a clear 
and durable dame. It is remarkable, that though oak or fir 
shall lie ages immersed in water under {'round, it shall not 
putrefy, but acquire such suIphureou<i pt.rticles, by lying in 
steep in the bog-water, as to (jualify it for this use. Otlier 
wood, deposited in marly ground, i» found incrusted ovhr, 
trunk d»d Branches, with a white crust, the wood remaining 
entire within. At other times wood thus incrusted is eroded 
by the mattoir which covers it, having something acrimonious 
in its Jiitalance. We may add to" these, clusters of the 
twigs ^H^ubs, and small wood, width wc find flakes of, in- 
crusMl^itb sparry or calcareous matter, in many places; 
panipur '(hich are totally changed into that matter, whilst 
oth^ are only enveloped with it. 
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Mr.*Miii(iis,'au eiuineut surgcou and anatomist of the 
MiddU^bex Hospital, when he was in the army at Gibraltar, 
saw an entire skeleton, standiyig upright, in a dry rock, part 
of which had been blown up with gunpowder, in carrying on 
some works in the fortifications, which left the skeleton quite 
exposed. Indeed, the bom s ol‘<elephants have been found in 
blieppey Island, but much destroyed, their s&e and sub- 
stance being so considerable, as to rebi<>t for a long time that 
decay which those of the liuinan could not withstand. To 
these may be added the horns of large animals, as the elk, 
and others, which have been found in bogs, preset ved us the 
bog-oak, &c. above mentioned. , 

'Fhe leaves of plants, whose fibres are finn and diy, will 
endure for a long tiinu^ bilt those of a succulent natu/^ never 
can, as they putrefy very soon. We see the leaves of ferns' 
of several lands, polypouium, trichoQianes, and other eapil!.ny 
plants, with nodules of stone forincd»about them; flags, ret ds, 
rushes, equisetuai, and many such, of a Him texture, are ibund 
in slate and stone; and even the bili of tree^ are said to have 
been found fossil as their^leaves. 

All seeds, and the stones of fruits, having u finn texture, 
are also capable of hclug strongly impregnated 
with stony and pyritical matter; and doubtless 
the smaller seeds, if carefully Ipoked llifj might 
be found fossil, as well as thes^ now p'rodut'ed, 
viz. such as have a firmness in the covering; 
but being small, and mixed with the dirt, sarm, 

Ac. probably is the reason of their being over¬ 
looked. Fruits of various kinds are found pe¬ 
trified; but this is only in their green state, 
when they are hard enough to endure till they 
ore impregnated with stony or nnntral par¬ 
ticles. 

Of impressions of Ashes upon slate there are 
severe kinds, which have such impressions on 
Fi*. 2. them; in some there remains only the bare impres- 

© sion, without any part of the fish; in others, the 
scales only, but retaining the entire form ^ 
of the animal; and in others, no part * 
adliercs to the slate but the skeleffn, or 
part of it, most commonly the spine.. He says that 
he always observed, tharthe bones are never seen 
but on the grey or blue slate, or tlieif impressions. 

Fig. 1. a fig petrified when liard and green; fig. % 
l>erne» s fig. 3. an exotic fruit, like a small melon. 
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On the Htat of tite Weather in Oeorgia, By H. Elus, Esq. 

It is now (writes Mr. Kills) ^bout three o’clock; the sun 
bears nearly S W., and I am w riting in a piazza, open at each 
end, on the N. E. side of my house, perfectly in the shade: a 
siuair breeze.at S. E. blows fryely throjgh it; no buildings are 
nearer, to reflect Uie heat, than 60 yards: yet in a thermome¬ 
ter hanging by me, the mercury stands at 102°. Twice it has 
ri‘<en this summer to the same height; viz. on the 28th of 
.June, and the 11th of July. Nevcral times it liRS been at 
100°, and for many daj s successively at 98°; and did not in 
the nights sink below 89°. , It is highly probable that the in¬ 
habitants of this region breathe a hotter air than any other 
people oli the face of the earth. The greatest heat we had 
la it year was but 92°, and that but once: from 81° to 90° 
w'cie the usual Tcriutions; but this is reckoned an extraordi¬ 
nary hot summer. • • 

I have frequently walked 100.yards und^'r an umbrella, 
v> ith a thermometer suspended from it by a thread to tlie 
height of my nostrils, when the mercury has risen to 105°; 
which is {irodigious. At the same time I have confined this 
instrument close to the hottest part of iny body, and have 
been astonished to observe that it has subsided several degrees. 
Indeed 1 never could raise the nurmry above 97'’ with ihe 
heat of my body. I have traversed a great part of the globe, 
not without giving some attention to the peculiarities of each 
climate; and I can fairly pronounce that 1 never felt such 
heats any where as in Georgia. I know experiments on this 
Bubjelct are extremely liable to error; but I presume I can¬ 
not now be f Mistaken, either in the goodness of the instru¬ 
ment, or in the fairness of the trials, which I have repeatedly 
made with it. This same thermometer I have had thrice in 
the equatorial parts of Africa; as often at Jamaica, and the 
West India islands; and on examination of my journals, 
I do not find that the quicksilver ever rose in uiose parts 
above the 87th degree, and to that but seldom: its general 
station was between the 79th and 86th degree; and yet I 
think I have felt those degrees, with a moist air, more dia- 
s^eeaLle than what I now feel. 

Yet the^ hcat#violent as they are, would be tolerable but 
for the finiinA changes thgt succeed them. On the 10th of 
DecMdbMr wt, the mercury was at 66°; on the 11th it was 
So 38° of the samtf instrument. 
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Iiemar%s on 1h» several Aecount$ of tho fietjf Meteor^ {wkiek 
'appeared on Sunday, iJie ^Nwember, 1758,) mui on 
* other such Bodies, By Jo^h PniuaLs, M.D, F, R, S, 

Tufs meteor seems to have, been Vertical at Cambri du^ or 
nearly so, and to have, appeared drst there in a swPof 
ignition. Thence it proceeded directly, almost N.W^y 
N., over several counties in England, over the Siolvray Frith, 
which it crossed between Carlism and the town of Dumfries; 
and in Scotland over the shires of Dumfries and Lanerk; 
but soon after its becoming vertical to the last, viz. a few 
miles to the southward of Douglas, (or, perhaps, nearer to the 
borders uf Lanork and the shire of Ayr, about 10 or 12 miles 
to the eastward of A’ichenleck,) part of the tail seemed to 
break o(F, and to disperse in bright sparks of fire; wl^Ue the ■ 
head, into which the'* remainder of the tail was instantly 
collected, mm eel on in the same difcctjjon, till coming over 
Fort Williani, in the shir^, of Inverness, aAer a course of 
about 400 miles, it there suddeijly disappeared. But, not¬ 
withstanding the extinction of the meteor at this place, it 
seems still to liave proceeded northwards; since it was seen 
again in a luminous state, in a globular form, but without a 
tail, about the 58° uf lutituub, on the western coast of the 
shire of lloss, almost vertical to the observer; moving then 
to the southward of the cast,* that i.i, '^n a direction almost 
contrary to the first; and in this lust course, of which we 
know not the end, it possibly might have g*)ne a gieat way < 
to the eastward. 

During the first part of its progress, viz. from Cambridge 
to Fort Williani, it went obliquely downwards ip such a. 
manner, that, by computation, it must have been drom about 
bO to 100 miles high at the first of these places, and between 
26 and 82 miles at the last. 

This dipping and rising in the course of a meteor is not 
more extraordinary than its lateral deviation from a straight 
line. 

In 1 egard to the velocity, it seems almost mcredible; as we 
have sufficient data for computing it at the rate of 30 miles 
in a second. But if we allow tW it or^ mov4d through 
half the space in that time, we shall find^*^ progression of 
this body to have been above 100 times swifter .than the 
mean celerity of a camion ball, and nearly equal to that of 
the earth in its orbit round die sun.‘ . *' ’ 

As to its real size, we cannot pretend to determhie iliat 
point with any precision, since its dazzling brightness wouki . 
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fH'ca$ion some deception, and the apparent magnitude has 
been so differently represented by the obser\-er8. 

The body must have been of a considerable bulk to have 
yielded such a light, as tliat, wlfcn in the zenith of Cambrige, 
a ^nicr at Ancram, at the distance of above 260 miles, 
shdMl, on entering his threshold, ^ce the whole side of liis 
house illuminateil by it; and, to use lus own expression, with 
a hrightncbS as of sunshine. 

Ah for the tail, it was a stream of light several miles in 
length: for this was no deception, like what we suppose the 
train of a shooting star to be, but was either a real name, or, 
nhat is more probable, it consisted partly of flame, but 
mohtly of smaller masses ‘of fire, (which the observers call 
sp'irks, when falling out of the lucid tnact,) and of vapours or 
fiilignious particles not heated rcd>hot, but illuminated by 
the parts actually burning. Perhaps vhese vapours were the 
chief part of the cop»pci''ition, and which will account for its 
light being so much fainter than^that of thp head ; since in 
some places w'herc the ui£ was less clear, or the distance 
greater, we find the whole meteor described either as a round 
ball, or a spheroid (with the largest‘axis in the direction of its 
iiiution), but without <*1 tail. In this lust case, viz. that of the 
in al form, it is probable that, besides the head, the beginning 
of the tail w as also visible, as consisting of flame, and there¬ 
fore brighter than thb i cst; and that both together appeared 
oblong to those observers. But such as were nearest, and 
hud a clear atmssphere, saw the tail of a considerable length; 
that is, the flame, the sparks, and the illuminated vapour in a 
traiif behind the head, as being lighter, and therefore meeting 
.with morc;j;esistance from the air; in the same manner, aa the 
flume, the sparks, and smoke of a torch are seen to follow 
All this is plain ; but in regard to that separation of the third 
part of the tail from the rest,*a circnmstatJce clearly described 
by the farmer at Ancram, and seemingly confirmed by other 
observatiors, there may be some difficulty. 

The final report, so frequently mentioned, not only heard 
by those who saw the light but by others who knew noching 
of what had happened^ was a real sound, immensely greater 
than dliy tfe are ^quainted with. For, at the distance of 70 
miles ancf upwaflhi, it was compared tc loud thunder, tlie 
report of heavy artille^, the fall of the gable-end of the 
house the person was in, and to a'musket fired off in the 
gai|ret * If this noise was produced when the bo^ threw out 
those masses of burning matter, by the obsetyers called sparks 
of fire, the bursting of the tail, &c. we shaU find thai at Bits 
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time tile meteor, by being more than 41 miles high, was in a 
. regipn where the air is 3000 times rarer than on the surface 
of the earth; tnat is, about times rarer than in a C 9 mmon 
exhausted receiver, where sonorous bodies are not heard, and 
even where gunpowder and the pulvis fiilminans take fire, 
and are expIodecC but without noise. 

Dr. P. also concludes from the great report, Aiat the sub¬ 
stance of the meteor was of a firmer texture than what could 
arise from mere exhalations, whether formed into a sphere, 
and then burning, or disposed into a kind of train, ana con¬ 
sumed by a running fire; for sounds, as far as we know, are 
either produced by the quick an(^ violent percussions of hard 
bodies on the air, or by the sudden expansion of an elastic 
fluid, after being conefensed within some solid substaHte. To 
these arguments for the sq)idity of this body, we may add its 
extreme velocity, an(f the intensity, of the ‘light; which are, 
likewise, circumstances more conformable to a heavy and solid 
substance than Co one fornwd of exhalations only. 

If it is, then, probable, that these bulls tf Are come from 
regions far beyond the reach of our va]>ours ; if they approach 
often so near to the earth, and so seldom or never touch it; 
if they are moved with so miif^h celerity, as in that respect to 
have the character of celestial bodies; if tliey are seen flying 
in all directions, and, consequently, jigve a motion of uieir 
own, independent of that of our globe, surely we are not to 
consider them as indifferent to us, much ^ess as fortuitous , 
masses, or trains of terrestrial exhalations in the ethereal 
regions. , 


Tile regular diurnal Variation of the hdtknntoi maqmiic 
Needle. By John Canton, M.A. F.B.S 

The number of days on which these observations were 
taken was 603; end wo diurnal variation on 574 of them 
was regular; that is, the absolute variation of the needle 
westward was increasing from about eight or nine o’clock in 
the morning till about one or two in the afternoon, when the 
needle became stationary for some time ; after that, ab¬ 
solute variation westward was decreasing^ and the needle 
came back again to its former situation, or near it in the night, 
or by the next morning. The diurnal variation is irregular 
when the needle moves slowly eastward in the lattes part of 
tlie morning, or westward in fhe latter part of the afternoon; 
also when it moifea much either w^ after mght, or suddenly 
oth ways within a short time. ’Iliese irregularities seldom 
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happen more than onre or twice in a month, and arc always 
accompanied (so far as he had been able to observe) witli an 
aurora borealis. 

For the sake of those who may be desirous of examining 
the diurnal variations of the needle very minutely, Mr. C. 
annexed a complete year’s observations; and deduced iVoni 
the regular 'variations during that time the mean diurnal 
variation belonging to each month: whence it appears that 
the diurnal vaiiation increases from January to June, and 
decreases from Jmie to December. 


The mean diurnal Variation for each Month in the Year 175^ 


Janua’^y • 

- 7 8 

July ‘ - . 

13 14 

February 

- 8 58 

August - 

- 12 19 

March 

- 11 17 

SSptcftibcr 

11 43 

April - 

12 26 

October - 

- 10 36 

May - 

- 13 0 

November 

- - 8 9 

June 

- 13 21 

December 

- - 6 58 


Conjectures concernhig the Crnrse, and Observations on the 
Phenomena, of Karthqimhts} particularit/ of that great 
Earthquake of Nor^ I. 1 133^ which proved so fatal to die 
Citg of Lisbon. By the'Itev John Michell, M.A. 

, It has been the general opinion of philosophers, that cai'th- 
quakes owe their origin to some sudden explosion in tlie 
interior of the earth. This opinion is agreeable to the phe* 
nomena whiyh seem to point out something of that kind. 
That these concuMMons should owe their origin to something 
in tlic air seem^ery ill to corre^pond with tlic phenomena. 
This will sulBciently appear, as tliose phenomena are here¬ 
after recounted; nor does there appear to be any such certain 
and regular connection between earthquake* and the state of 
the air, when they luippen, as is supposed by those who hold 
this opinion. 

I.et us, dien, rejecting this hypothesis, suppose that earth¬ 
quakes Aave their origin under ground, and we need not go 
far in sedrch of a cause, whose real existence in nature we 


have evidence of, and which is capable of producing all the 
appcaranef|f of these extraordinaiy motions. The cause 1 
int'ai^, Mr. M., is subterraneous fires. These fires, if a 
larga^mntity of water should be let out won them sud- 
dciitK may .produce a vapour, whose quarinty and elastic 
fur^^nay be fully sufficient for that purpose. The principal 
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facts, from which I would prove, tliat these fires wre the real 
. cause of earthquakes, are -as follow: — 

nnie same pl&ccs are subject to returns of earthquakes, not 
only at small intervals, for i^nic time after any considerable 
one has happened, but also at greater intervals of some ages. 
The returns of eartltquqkes iii the same places, at longer dis¬ 
tances of time, are confirmed by all history. Constantinople, 
and many parts of Asia Minor, liave suffered by them, in many 
different ages: Sicily has been subjected to them, as far bade 
as the remains even of fabulous history can inform us of: 
Lisbon did not feel the effects of them for the first time in 
1755: Jamaica has frequently been troubled witli them, since 
the English first settled there; add the Spaniards, who were 
there before, used to* build their houses of wood, ajid only 
one story high, for fear of them: Lima, C:dlao, and the parts 
adjacent, were alinobt totally destroyed by them twice, within 
tlie compass of about GO years: nor were these the only in¬ 
stances of the like kind wl^ch h^pened there; tor, from the 

{ rear 1582 to 1746, they have hM no less^than 16 very vio- 
ent earthquakes, besides an infinity of less considerable 
ones; and the Spaniards, at their first settling there, were 
told by the old inhabitants, when they saw them building 
high houses, that they were tiuilding their own sepulchres. 

Those places that are in, the neighbourhood of burning 
mountains are always subject* to frequent earthquakes; and 
tlie eruptions of thobc mountains, when violent, are generally 
attended with them. Asia Minor and Constantinople may' 
be considered as in the neighbourhood of Santcrini. The 
countries also about Etna, Vesuvius, Mount Hecla? &c. 
afford us sufficient proofs to the same purpose. . But of all 
die places in the known world, probably no«^countries are so 
subject to earthquakes as Peru, Chili, and al^ the western 

1 >arts of South America; nor is there any country Sn the 
mown world so fifil of volcanoes: for, throughout all that long 
range of mounta&is, known by the name of the Andes, from 
45^ south latitude to several degrees north of the line, as 
also throughout aU Mexico, being about 5000 mileb in ex¬ 
tent, there is a continued chain of them. 

The motion of the earth in earthquakes is partly trdhiulous, 
and partly propagated by waves, which succeed one another 
sometimes at larger and sometimes at smaller distances; and 
this latter motion is gdherally propagated much farther than 
the former. Tlie former part of tius proposition i^ntp nia 
confirmation: flyr the proot of the latter, viz. the wave-like 
iiotion of the earth, we may appeal to many accounts of 
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earthquakes: it was very remvkoblc in the two whidi liap- 
Lened at Jamaica in 1687~K and 1692. In an account of tlie 
former, it is said, that a gentleman there sawnhu ground rise 
like the sea in a wave, as the A^arthquake passed along, and 
tliat he could distinguislv the effects of it to some miles dis¬ 
tance, by the motion of the tops of, the trees on the hills. 
Again, in account of the'latter, it- is said, '* the ground 
heaved and swelled like a rolling swelling sea," insomuch that 
people could hardly stand on their legs by reason of it. The 
same has been observed in the earthquakes of New Kngland, 
where it has been very remarkable. A gentleman giving an 
account of one that happened there, Nov. 18. 17.>5, says, the 
earth rose in a wave, which *lnade the tops of the trees vibrate 
10 feet, and that he was forced to support himself, to avoid 
falling while it was passing. Tlie same also was observed at 
Lisbon, iik tlie .earthquake of the’lst Nov. l/.W, as may be 
plainly collected 'fron\ m§ny of the accounts that have been 
published concerning it. some of^which aihr^i it expressly: 
and this wave-like motion vvns propagated to far greater dis¬ 
tances than the oVher tremulous one, being perceived by the 
motion of waters, and the hanging branches in churches, 
through all Germany, among the Alps, in Denmark, Sweden 
Norway, and all over the llritish isles. 

It is observed in places which arc subject to frequent 
earthquakes, that thc^ ‘generaHy come to one and the same 
place from the same point of the compass. It may bo added, 

. also, that the velocity w-ith which they proceed (as far ns one 
can collect it from the accounts of them) is the same; but 
the velocity of the earthquakes of different countries is very 
different. 

In the earthquake of Nov, 1. 17.55, w-e are told that both 
smoke and li^ht flames were seen on the coast of Portugal, 
near C'olares; and that on occasion of some of the succeeding 
shocks, a slight smell of sulphur was perceived to accompany 
a “ fog, which came from the sea, from the same qq^rter 
w’hence the smoke appeared." In an account of an earth¬ 
quake in New England, it is sa'd tliat at Newbury, iO nules 
from Boston, the eartif n^jcned, and threw up several cart¬ 
loads of santl and ashes : and that the sand was also slightly 
impregnated witli sulphur, emitting a blue flame when laid on 
burning coals* *One of the relators of the earthquake in 
Jamaicor'in 1692, has these words: In Port-Iloyal, and in 
mai^ all over the island, much sulphureous combusti¬ 
ble TMltter has been found (supposed to have been thrown 
out,,.^.thc opening of the earth), which on the first touch of 
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fire TTQuld flame Und burn like a can<Ue. ^ St. Christdpher't 
. wa« heretofore much troubled with earthquakes, which, on 
tli6 Bniption th«re of a great mountain of combustible matter* 
which still continues, whnlljf ceased, and have never been 
felt there since.” 

The eartli (as far as cyic can judge from the appearances) 
is not composed of heaps ofmafler casually throern together, 
but of regular and uniform strata. These strata, though they 
frequently do not exceed a few feet, or perhaps a few inches 
in thickness, yet often extend in length and breadth for 
many miles, and this without varying their thickness consi* 
derably. Beside the horizontal (li^ision of the earth into 
strata, these strata are again diviAod and shattered by many 
perpendicular fissures^ which are in some places (pw and 
narrow, but oftentimes many, and of considerable width. 

The returns of eartbquiTkes in the same, places, either at 
small or large intervals of time, are J:oni^iHtcnt with the cause 
assigned: subtetyancous Hre^s, from their analogy to \ olcanoes, 
might reasonably bo supjmsed to subsist fur many ages, tliongh 
we had not those instances already mentimu d n hich put the 
matter out of doubt. And as it frequently happens that vol¬ 
canoes rage for a time, and then are quiet again for a number 
if years, so w e see earthquakes also frequently rejHjared for 
some small time, and then ceasing again for a long term, ex- 
eopting. perhaps, now and tlicA some ^Sght shock. And this 
analogy between earthquakes and the eilccts of volcanoes is 
so great, that he tliinks it eanndt but apperir striking to any ■ 
one who will read the accounts of both, and compare them 
together. * 

The frequency of earthquakes in the neiglibcuwhood of 
burning mountains is a strong argument of their proceeding 
from a cause of tlic same kind; and the analogy of several 
volcanoes lying together in the same tract of* country, as well 
as new ones breaking out in the neighbourhood of old ones, 
tcnd|^greatly to confirm this opinion; but wliat makes it still 
the more probable is, that peculiarity in the structure of the 
earth before mentioned. It lias been already observed, that 
the same strata are generally, very expensive, and that they 
commonly lie more inclining from the mountaiiioi^s Gentries 
than the countries themselves: these circumstances make it 
probable that those strata of combustible materials, whtcli 
break out in volcanoes olh tlie tops of the hills, are to be found 
at a considerable depth under ground in the level knd|lo^ 
countries near Uifem. 

If we suppose ‘ that tluse vapours, when pent up, arc tli« 

* s 4 



393 ox ARTIFICIAL FRIGORIPIC MIXTURES. 

cause of earthquakes, we must naturally expect that the most 
extensive earthquakes should take their rise from the level 
and low countries; but more especially front the sea, which 
is nothing else than waters covering such countries. Accord¬ 
ingly, we find that the great carthq^uake of Nov. 1. 175S, 
which was felt at places near 3000 rules distant from each 
other, took i.*s rise from under the sea ; as is manifest from Uiat 
wave which accompanied it. The same thing is to be under¬ 
stood of the earthquake that destroyed Lima, in the year 
1746, which, it has been said, was felt as far as Jamaica; and 
as it was more violent than the I.isbon earthquake, so if this be 
true, it must probably have been more extensive also. Tliere 
have been many other verf extensive earthquakes in South 
America; Aco^ta says that they have •» been often known to 
extend themselves TOO, 200, or 300, and some even 500 
leagues along the coast. These tAive'^becn generally, if not 
always, attended with waves from the sea. 


Cf arltficial Cold produced at Petersburgh. By Dr, Himnt, 

Ov December 14, 1759, they had at Petersbm-gh the most 
excessive cold weather that ever w'as known, even to 205*^ of 
De I/isle*s thermometer, or 34’ below' zero in Fahrenheit. 
At that time Professor Braun repeated Fahrenheit’s experi¬ 
ments in order to prohufcc excessive cold, by means of spirit 
of nitre combined with snow, ile saw, witli surprize, the 
quicksilver fall coa.«iderably in the thermometer, and descend 
even to 470’ at last; there the quicksilver remained fixed in 
the oen air fur the space of a quarter of an hour, and did 
not begin to 1 ise till it was carried into a warm room. The 
immobility of the quicksilver made him coiyecture that it 
might be frozen, or become a solid body. — Dec. 25. in tlie 
morning, between nine and ten, Dc Lisle’s thermometer was 
at the 199th degree of cold ; and Mr. Braun, as well os Pro¬ 
fessor ASpimis, then repeated this experiment As 8<^ aa 
the former had observed the quicksilver immovable in the 
thermometer, he broke the gli.t>s; and he found the quick¬ 
silver frozei^'but not entirely ; for in the middle of the gloss 
ball thtfe was a small portion yet remaining fluid. Mr. 
Aipinus’s thermometer fell with extreme rapidity almost to 
the .'lOOth. degree, and in breaking the glass from below, he 
found'the quicksilver contained in it Absolutely frozen. Both 
these'gibitlcmen found tliat the quicksilver, thus rendered 
solMi^'^re hammering end extension, like other metals; but, 
afterwards exposed to the open air, it soon Tecovered 
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it? ^rmer fluidity. Mr. ^pinus went further in order to 
.■examine the quicKsilver when it was made solid. He poured 
quicKsilver into Iei glass tube as thick as one’s finger, closed at 
Iwttom, but open at top. The quicksilver in this cylinder, 
which was about one inch and a half long, frorc in three 
quarters of a minute; ayd he observed that it became solid, 
perfectly resembling other metals, except iron : it continually 
contracted, and its surface, which was at first pretty high, 
soon sunk very low. This cylinder of frozen quicksilver sunk 
to the bottom of fluid quicksilver, in the same manner as is 
observed of other metals except iron. We know the contrary 
happens with regard to water frozen and other fluids, which 
extend as they become solid, and'their ice swims in the fluid 
matter of which they were produced. 

Dec. 26. in the morning, between nine and ten, the cold be¬ 
came extremely sharjj at *211°, and such ,as exceeded the 
greatest degree of artificial cold fixed by Fahrenheit, for 
40” below zero,an Fahrenlifit’s thernionictcT, is equal to 210° 
of that of De Lisle. • 

Mr. Braun repeated this experiment again exactly w'ilh the 
same success with that of the <Liy before. The Counsellor 
and Professor Lomonohsow made the same experiment on the 
same day ; and by means of ^aquafortis the cold came to 195 
degrees. He then poured in spirit of common or sea salt, 
and the quicksilver fell don’t! in tlt^thcimometcr to 55 i 
degrees; and in taking the thermometer from the mixture 
the quicksilver continued to fall i!i the opc«i air to the . 
degree. He threw yet into the glass a little more snow, 
pouring on it some oil of vitriol, and suddenly the quiebpilver 
fell to 1260 degrees. He then broke the bail, ancyaund the 
mercury changed to a solid body. The quicksilver, which 
yet remained m Uic tube, was also become solid, and appeared 
like a loose silver wire attaclied to the ball, which was flexible 
every waj'. He gave the Imll of quicksilver several blows 
with a turned axe, and it became flat like a half ruble, or 
English half crown; but receiving thereby"some cracks, it 
dissolved in about 20 minutee. These experiments were made 
when the air was at about 208 degrees of cold. 


Of a Wlnrhcind in Neto England. Eg Mr. Jons WjXTUitoPt 
Prof, of PhU. at Cambridge, U. S. 

The morning of July 10. was fair and hot, witli a brisk|g tie 
at south-weat. At Leicester, 40 miles westward, about five 
o’doi^ the sky looked strangely; clouds from the south-west 
* s 5 
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and noifli-west seemed io rush together very swiftly, anuim- 
racdiutc'lj on their meeting commenced a circular motion; 
presentU after which a terrible noise was heard. The whirl¬ 
wind {M'‘‘;ed along from south-ivest to north-west. Its first 
effects wore discernible on a hill, where several trees were 
thrown doivn at considerable di'.tancci^ from each other. In this 
manni r it proceeded the distance of six miles with the most 
destructiM- violence, tearing up and scattering about the trees, 
stones ntcs and evciy thing else in its way, forming a con¬ 
tinued Jane of ruins, of a few rods wide. 

It nu’t with only one dwelling-house in its course, that of 
one David l.yndo, on which it fell with the utmost fury, and 
in 8 nioincnt cffccited its complete destruction. TIic house 
was of, wood, two stoi ies high, and both the cbimntcs of 
stone. N( ar the house wore a shop and small shed; and the 
baru stood on the opposite side of" the' road, about 10 rods 
distant. As soon us they perceived the storm coming near 
the hi)u-e some men within endeavoured to* shut the south 
door; but before they could effect it they were suprised by 
the falling of stones around them, from the top of that chimney 
which wjb in the middle of the house. All the people in the 
house were in that instant thrown into such a consternation, 
that they can giv c no account of what passed during this scene 
of confusion, w hich was indeed very short. Where the house 
stood nothiiig rcmaint?ili)ut thf' sills, and the greater part of 
tlie lower floor, with part of t[}e two stacks of chinmics, one 
about 1 it feet, and the other not quite so high; the stones 
which had composed the upper part lying all around them. 
'Hxctpit these sills, there were only three pieces of timber, 
and tiiosv*very large, left entire ; one of which, about 1(1 feet 
long, and 10 inches by eight, was found on the opposite side 
of the rood, nearly south, about iiO rods distant from the house. 
The rest of the timbers, from the greatest to the least, lay 
broken and twisted to pieces between N. N. E. and E. for 70 or 
80 rods from the house ; some on the ground, others‘stieking 
into it a foot mid Iwo fee t deep in all directions. Part of one 
the main posts, about 10 feet long, with juirt of one of the plats 
of nearly the same length, and a brace which holds them toge- 
tlier, were left sticking in the ground, nearly perpendicular, to 
a great de}>th, in a field southeily from the house about eight 
rods distant. Il^e boards and shingles of the house, with JHMX) 
or i-WK) na#iHMrdB which layby it, wdre so entirely shattered, 
^tlftit |K:a4Ndy a piece could be found above fouf or five inches 
wide, wdr vast numbers were not more than two fingers wide, 
some the course of tlie wind and some without, at 
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, g;rcayiistancc 9 on both sides of ft. What has been said of 
t(ic boards and«stiiiigiu8 was likewise true of the wooden fur? 
iiiturc of the house: the tables, chairs, desks, &’C. shared the 
same fate; nut a whole stick was to be found of any of them. 
Some of the beds that were found were hanging on high trees 
at a distance. Of the Heavy utensils, pewter, kettles, and iron 
|K)ts, scarcely any were found. Some nails that were in a cask 
III the cast chamber were driven in great numbers into the 
trees on the eastern side of the house. The shop and shed 
before mentioned were torn in pieces, nothing of the shop re> 
maining but the sills and floor; and a horse standing under 
the siied was killed. Only one. person was killed. 

From the whole, itascems highly probable that the house 
was suddenly plucked off from the sills (to which th<f upright 
posts arc not fastentd), «nd taken up into .the air, not only 
above the heads of the persons who were oh the lower floor, 
but to the heigjjt of those ^rts of the chimnies which were 
left standing, where, by the viol^'iit circular motion of the air, 
it was immediately hurled into ten thodsand pieces, and 
scattered to great distances on ail quarters, except tiiat from 
which the wind proceeded. And it further appears, that the 
violence of the wind in thdl place n as over as soon as the 
house W'os taken up. 


Burning Cliffs in Dorsetshire, By Jons ^STBruBUs^ M.A ., 

In August, 1751, the air, having been for some time re¬ 
markably hut and dry, was changed suddenly by ^hcavy 
fall of rain, and a high south-west wind. Tliejidifll near 
Charmouth, in the western port of Dorsetshire, presently 
af'ter this alteration oi* the atmosphere, began to smoke, and 
soon alter they burned, with a visible though a subtle flame 
for several <Iays successively; and continued to smoke, and 
sometimes to burn at inttrvals, till tlie approach of winter: 
nay, ever since that time, cspecialty after any great fall qf 
rain, thunder, and lightning, or a high south-west wind, (which 
drivGt the sea with great violence gainst the clifls, and bi'ats 
off large pieces cf tliem,) the cHfis continue tb smoke, and 
sometimes to burn with a visible flame; which during tlie 
summer-months is frequently observed in the night-time. 
Un examining tliese cUfls, in the year 1759, Mr. S. discovered 
a great quantity of pyrites, not In any regular strata, ^ut*in- 
terspersed in large masses through tlie Mrth, and wbieft 
proved to^be martial; of marcasites, which yielded near one 
tenth part of common sulphur; of cornua atnmonis of dU* 

• a 6 • 



S9G THE BURNING C,tlFFS IN fiOKSETblllfir IN 17.51. 

ferent sizes, and other shells, but of the bivalve class/vhich 
were crusted over, and as it were mineraUsed witn the 
pyritical matter ; of belemnites^ also crusted over with the 
like substance: and the cliffs, for near two miles long, and 
from the surface, to 35 or 40 feet deep, even to tl)e rocks at 
high water-mark, were one <bed of'a dark-coloured loam, 
strongly charged with bitumen. He found also a dark- 
coloured substance, resembling coal-cinder; some of which 
being powdered, and washed in distilled rain-water, on fil¬ 
trating the water, and evaporating it slowly to a pellicule, its 
salts shoot into fine crystals, and appear to Ix> no niore than 
a martial vitriol: one ounce of this cinder-like substance 
yields one drachm of salt. He gatlnjjred up about 100 lb. 
weight of the different kinds of those pjritac, marcasites, &v. 
which were laid jn a heap- exposed* to the air, and every day 
sprinkled with water: the consequence was, that in about 
ten days' time they grcw liot, soon aflcr caiy^tht fire, burned 
for several hours, and fell iq,to dust. Hence, therefore, it is 
imagined that the«>e martial and sulphureous fosslN, by being 
exposid to the air and wet, and by being agitated by the 
beating of the sea, take fire. 

Troni what has been said Mr. 'S. draws the following con¬ 
clusions : — 

1. That all suhterraboous fires, even those of Ilecla, Vesu¬ 
vius, and iliitna, together w’ith those observed in the mines 
.and coal-pits, are* caused by the heat and fixing of pyrites 
and marcasites. 2. Tliat the waters of our hot baths derive 


their heat from passing over a bed of ignited pyrites. Indeed 
the sffiuUcontents of those waters do evidently prove this 
assertion, being nothing more than such {wticles of the 
pyrites as arc soluble in water. 3. That these mineral flames' 
will be<more or lc.ss subtle, according to the minuteness of 
the particles of the combustible matter. 4. That the convul¬ 
sive motions and tremblings of the earth are caused by the 
heat of the burning pyrites expanding the air contained in its 
bowels. This is clearly proved by their causing, immediately 
afler, an eruption of thC earth, which generally discharges a 
dark-coloured, cinder-like, and frothy matter. And, 5. That 
those places, where the earth contains the greatest quantity 
of pyrites and marcasites, will be most liable to these con¬ 
vulsive ^motions and tremblings, no efther natural cause con- 
tradietoy. 
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Qn, the lExtraordinary Agitation of the Waters in Minmt’s 
JBay, and other Places, March 31. 1761. Pu the Jiev, 
W. Borlase, M. a. F. R *S, 

Mar<;h si. 1761. about five in the afternoon, there was 
an uncommon motion di the tide in Mount’s B^y, Cornwall. 
It was full sea that day about half an hour after 12. After 
the tide had ebbed about four hours and a half, instead of 
continuing to retreat gradually, as usual, till it had completed 
tlie six hours' ebb, on a sudden it advanced as it is usually at 
the time of the moon, at an hour and a half before high water. 
It then retreated near to the point of low water, then it 
advanced again, and retreated, making five advances, and as 
many recesses in the space of one hour; viz. from alTout five 
to six o’clock, which was the whole time that these uncommon 
stretches of the tide continued. But the'first motion was 
most considerable, the sea advanding* the first time to a 

S iiarter ebb ; %^ereas the’^secon^d advance was but as far as 
1 C sea reaches at half ebb. ^t (he first surge the waters 
rose at this place six feet perpendicular. 

On the coast of Scotland, from Fort Augustus on Lochness, 
we had accounts flj.it on thc^ame 31st of March, about tivo 
in the ufternoon, Lochntss rose on a sudden about two feet 
piTpendicularly, and continued altccmtely rising and fiilling 
for the space of three quai ters of an liour. The King’s galley 
broke from her .iioorings, and drove into (he loch: seicral . 
boats were cast very far upon dry land: in the middle of the 
loch the water swelled up like a mountain, extremely muddy, 
and the motion was attended with a very unconin^ Jruilow 
saund. 

On the coast of Ireland, from Cork, there was advice that 
on the same 31st of March, a quarter after noon, a sl}ock of 
an earthquake was felt in that city, and between the gates 
only, allowed to be more \iolcnt than that of November 1. 
173}. It did not continue aboic one minute, undulating 
fVoni east to west, and \ice versfi. At Kinsale, about six 
o’clock F. M. near dead low water, the tide rose suddenly on 
the strand, about two feet bi{#hcr titan it was, and lyiot out 
again in the space of four minutes with great force, which 
was repeated several times; but the first was the greatest. At 
Amsterdam the branchi;s in the synagogue were observed to, 
vibrate between one and two o’clock, in the great church at 
Maesland-Slys, the branches moved about a foot ftom^tbe 
perpendicular, and the vessels in the harbour were agitated. 
But tliis.earthquake was felt more violently on the ocean. 
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THE EARTHQUAKE OF 1761. 

bi'twt'i’n the coasts of Spain and the British Cliannels. ' Slupv 
on their passage from timt part of the cpntinent, many 
leagues to the westward of Capp Finisterre, felt an unusuu 
agitation of the sea, os if they had struck on sunken rocks t 
the tkne agreeing with that of Cork and Fort Augustus. 
Captain Woodward, of the Ejtpeditioif packet-boat, sailed from 
Lisbon, March 29. On the 31st, soon afler he had passed 
tlie rocks of Lisbon, in the morning, and almost calm, uie sea 
swelled to a great degree, with a rumbling noise. The vessel 
w as tossed about as if in a storm. The agitation continued 
four minutes. 

The Gosport man of waj, off the rock of Lisbon, at three 
quarters past 11 in the f(»rci\oon, felt two violent shocks of an 
earthquake ; the first continued near a*n)inute and u half, the 
second not so long. LTnder the cqnvoy of the Gosport were 
several ships, ’ail affected in the same manner. One off 
Lisbon felt the shodk, attended with a noise, as if empty 
casks had been tossed about in the hold. * 

In the latitude <13’, potf many leagues off shore, in her 
passage from Lisbon, the .‘Ynicy of Bristol, Captain Condon, 
felt a most violent shock. The concussion was so great, that 
it shook tlie needle off the spindle of the compass; and 
immediately afler arose such a storm of wind and rain as he 
never before met witl^., The rfiock was felt 10 minutes A.M. 
viz. half an hour before it was felt ut Cork, and five hours 
before the waters rose at Ki'isale, and in Mount's Buy on the 
' same day. 

‘ At the same time there was a violent earthquake at Lisbon, 
thougbt^y some as severe as that of 1755, but the agitation 
more enable; consequently the damages were not so de¬ 
plorable, a few old houses were shattered and thrown down, 
and some new ones cracked: the shock lasted between three 
and five minutes. But more particular is the account fpllow- 
ing, from an eye-witness, in an English vessel then off Lisbon, 
«.e. lying before the city. On March 3 Ist, at mid-day, a 
severe shock, not so strong as that of 1755, but of longer 
duration. 1 saw tlie ruins of the last earthquake falling heap 
upon heaj)^ and turning round beheld the rocks on the 
opposlce side falling from the mountains, followed by a con* 
tinual ciy of the people: the buildings erected since 175> 
damaged to the amount of 20,0(X\. nioidores at least. It 
Igsted about fiv e minutes, some say seven; the water in con* 
tinilRl agitation all the ailernoon, ebbing and flowing three or 
four feet in a very short time. At 12 at night another 
shock, of short continuance: that night tliree n]ore; did no 
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dnma'^e. St. Ubcs, 10 leagues distance to the south, has 
suffered much^^ and Ac villages to the north, as also a large 
convent. During the confusion in the citv, 300 persons in 
the several gaols gained their liberty, ^he shock^elt at 
Ol)orto was very strong, but did no damage. At tillage 
about 20 miles distant, three* or four houses .were Arown 
down, by which several people were killed." 

At Madeira the shoclc was felt very violent at 10 o’clock 
A. M. It did no damage in the town : some rocks were split, 
and fell into the sea, and some of the roads of the island 
suffered. The greatest damage there sustained was the loss 
of one church, and four people killed, two of which were in a 
boat fishing near the^hore, when the rocks fell. 

At Fyal island, one of the Azores, and Terceira, *Ae sea 
rose to a great height, and fell again so low that the quays 
Were left dry; all the lighters and fishinjt-boats Aat were 
hauled up in Portorico, were carried down into the bay, and 
broken to (licdhs on Ae^’oeks. About a fortnight after, 
several eartlx^uakcs (succcssivcly^ore andnfore violent) ended 
not, till on the 2')th thrCe volcanoes threw out as many rivers 
of lava, of near a mile in breadth, and four yards high, which 
Areatened desolation to the whole country, and continued 
overrunning every tree and house till the 2-4th. 

From these accounts, the violence, ■•f this earthquake was 
greatest at, or rather near, I.ibbon ; perhaps at sea, in latitude 
between 43“ and 4f“, and longitude about 1,1“ If/, where no . 
tremors of land could be observed, and consequently Ac 
effects not so terrifying, nor perceived by so many, yr so 
destructive as if it had happened on the land, and ^cpptqpious. 
to Lisbon, as that of 1755. The weather various m the dif¬ 
ferent places, but mostly calm. 

There was a great conformity between the effects ,of the 
earthquake of Nov. I. 1755, and of this of March 31.1761; 
viz. in the extent; in the rise of Ae waters; in Ac yalmnesa 
of Ae weather in most parts; and in the succession of time, 
beginning sooner at Lisbon than on Ae northern shores buA 
times, k 


Account of a Mummy inspected at London in 1763. By 
Jons Badikt, M D. F. R, S, 

The mumn^ was an entire one, token out ot Ae l^y»l 
Pyramids, 'fho outer paiuted coveting being mn0ved,^ nr- 
thing but HncJi fillets Were to be seen, which enclosed Ao 
whole munvnyi 'J'hese fiilcts were of different breadths; Ae 
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greater part about an inch and a half; those about thV feet 
n)uch broader: they were torn longitudinally; those few 
tliat had a selvage, having it op one aide only'; the uppers 
most fillets were of a degree of fineness nearly ecpinl to what 
is no^^sold in the shops for '2s. id. per jnrd, under the 
name of long lawn; ana wote wov^n something alter the 
manner of Russia-sheeting: the fillets were of a brown colour, 
and in sonic measure rotten. I'liese outer fillets seemed to 
owe their colour to having been steeped in some gummy so* 
lution; as the jnner ones were in pitch. 

The fillets immediately under the painted covering lay in a 
transverse direction; unde’’ these, which were many times 
folded, they lay oblique, diagonally from the shoulders to the 
ilia. Uiider these the fillets were broader, some nearly three 
inches; and lay,longitudinally fron? thp neck to the ftet, and 
also from the shoillders down the sides; on which there was a 
remarkable thickness of these longitudinal fillets; under these 
they were again transverse, and’under these again oblique. 
The fillets, in general, externally, did not 'dherc to each 
other ; but though pieces of a considerable ength could be 
taken off entire, yet, from the great age, so tender was the 
texture of the clotli, that it was impossible regularly to un- 
rol them. As the outer fillets were removed, those that next 
presented themselves had been evidently steeped in pitch, 
and were in general coarser, in folds, and more irregularly laiil 
. on ; as they were; more distant from the surface. The inner 
filleting of all was so impregnated with pitch, as to form with 
it oiKkhard black brittle muss; and bad been burned nearly 
to a ^lo, On breaking this, it appeared in many places as If 
filled with a white efllorescence; like that observable on the 
outside of pyrites wiiich have been exposed to the air. I'his 
efHoresfience, however, had nothing saline to the taste, and did 
not dissolve in water; but instantly disappeared, on bringing 
it near enough to the fire to be slightly heated; and was so* 
luble in spirit of wine. 

In the cavity of the abdomen were found several small 
pieces of bone, which hud the appearance of dry oak, mixed 
with crumbled pitch ; under this was found more solid pitch, 
which adhered to the spine. After cutting away the mass of 
clotii and pifcli which covered the thorax ; it was found that 
the arms had b^n laid straight down by the sides of the chest, 
andrthef ulna and radius bent upwards, and laid with the 
bands across upoii the breast, the right hand being upfiermost. 
The bones of the fingers were lost; but the mebicantul bonus 
were fbuiul broken ofil and fidicii Into the thofax.” 'iliu fillet* 
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ing, whtdi went round the upper part of the body, included 
' tlu^ arms also; but they h^ evidentlpr been first wrapped 
separately, then laid up in the position in which they 
were found, and the hollows trhich tliey formed filled up with 
pieces of pitched cloth. In the cavity of tlic thorax there was 
also a considerable quantity of qrumblcd pitch and splinters 
of dry bone; and, as in the progress of this *examination 
Dr. H. continually found that some of the bones did, as he laid 
them bare, separate into such splinters, it is very probable 
that this appearance was owing to the mummy’s having been 
handled in a rough manner, and much shaken, by the persons ‘ 
who had driven it full of nails, w!^en they were employed to 
repair the outside of it. On first opening a way into the tliorax, 
he imagined the ribs vfcrc destroyed ; but, on a more accurate 
cxaminMion, they were fo^^nd entire; but so bedded in the 
pitch, and so black and burned into .the mass,’ as to make it 
difficult to distinguish these very different substances from 
eacli other. TMe bones ofthe spine and of the pelvis were in 
the same state with the ribs; onty rather more burned. 

There was a considerable thickness of hard sold pitch lining 
the cavity of the thorax) this had been evidently liquified and 
poured in: and retained th^ glossy appearance on its 8ur< 
lace which is observable on pitch that is suffered to cool with¬ 
out being disturbed. On breaking tlji^ugh this hard crust of 
pitch to examine the vertebrie and the ribs, the pitch which 
was under this crust and nearest to the bones was ctumbly 
and soft; and, on being exposed to tlic air, grew perfectly ’ 
moist in a very short time. The lower extremities were 
wra{q>ed separately in fillets to nearly tlieir natural sig/, and 
then bound together; the interstices being ranITned full of 
pitched rags. On cutting tlirough the fillets on the thighs, 
tlie bones were found invested with a thin coat of pitch; and 
tlie filleting was bound immediately on this. The ti6ia and 
fibula of each leg were found also wrapped in the same manner, 
and the bones in actual contact with the pitch; excepting in 
one or two places, where tlie pitch was so very thin, tliat die 
clotl) appeared to adhere to the boncjtsclf. 

The feet were filleted in the same tnanner<i bejng first 
bound separately, and then wra]>ped together, Tlie filleting 
had been by some accident rubbed off the toes of the right 
foot: and the nail of the great toe was found perfect; the 
last joints of tlie bones of the lesser toes had been broken 
away; by which it appeared that these bones had been |Vne- 
ttated, and their cavities quite filled with pitch. The fillet¬ 
ing about the heel hod also been broken away, and tlie liooes 
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of the tarsus, and some of the metatarsal bones, had fallen Out 
and were lost; leaving the remaining filleting like a kind of 
case. The fillets on the left foot were perfect; except on the 
heel, and where they had been divided from those of the leg , 
a small portion of the tendino Achillis adhered to the os calcis; 
and some of the ligaments to the astr.ngalus. On cutting into 
tlie fillets on the sole of this foot they were found to enclose 
a bulbous root. The appearance of this was very fresh ; and 
part of the thin shining skin came off with a flake of the dry^ 
brittle filleting with which it had been bound down: it 
seemed to have been in contact with the flesh. 

The fillets were removed from this foot with great care; they 
were much impregnated with pitch, excepting about the toes; 
where Uie several folds, united into one n>ass, being cut througli, 
yielded to the knife like a very tough wax. The toes being 
carefully laid hire, the nails were found perfect on them all; 
some of them retaining fl reddish hue, as if they had been 
painted: the skin, also, and even/he fine s|.iral lines on it, 
were still very visible on the?’under part of the great toe, and 
of the three next adjoining toes. Where the skin of the toes 
was destroyed, there appeared a pitchy mass, resembling in 
form the fleshy substance ; though somewhat shrunk from its 
original bulk. I'he natural form of the flesh was preserved 
also on the under part of the foot; near the bns^ of* the toes. 
On the back of the fo£s appSired several of the extensor 
tendons. 

During this whole examination, excepting M'hat was dis* 
cpvered in the feet, there were not found the least remains of 
any of the soft parts. All the bones of the trunk were bedded 
in a nia'ss pitch ; and those of the limbs were covered with 
a thin coat of it, and then swathed in the fillets : which (as 
has been mentioned) in some places, where the pitch was very 
tliin, seemed to adhere to the bone itself. 

It has been imagined, that the principal matter used by the 
Egyptians for embalming, was the aspbaltus ; but wlmt Dr. H. 
found was certainty a vegetable production. The smell in 
burning was ver^ unlike that of asphaltus ; nor did it resemble 
that of .the etymon pitch of the fir.-trce; being rather aro> 
matic. It was compared with a variety of resins and gum- 
resins ; b|jjt1t seemed not to resemble any of tliem, excepting 
myrrh, and that but very slightly. In all probability it was. 
not a simple substance, but might be a^nixture of the resinous 
pfo4>intion8 of the country, with the pitch of that tree which . 
they had in greatest plenty. 

'the pitch of this mummy was carefully' distilled, but it, 
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gave no other produce than what might be expected from a 
resinous body; the caput mortuum, when burned and elixated, 
ylerdcd a fixed alkali; to this may be attributed the moisture 
which the pitcli, that was fii contact with the spine, and 
those other parts which were most burned, contracted on 
being broken and cxpo]^ed to the air; for this pitch had an 
alkaline taste, and had been more than melted, maving been 
burned to a caput mortuum. A great variety of experiments 
were made on this pitchy matter: the result of them all 
tended to prove, that it iiad not tlie least resemblance to 
asphaltus, but was certainly a vegetable resinous substance. 


Observations on tJie I^roportion which the Decrease o^ Heat 
bears to the Height of Situation. By Thomas HEBsnDEHp 
3I.D.F.B.S. . . 

The remarkable trmisition from heaUto cold in all seasons, 
in proportion asi^e ascend^fencrifFe, induced Dr. II. to make 
tlie following observations, with iatention to discover if there 
subsists any regularity between the difference of heat and the 
elevation of situation. Some persons were supplied by him with 
the proper instruments, and tlieir watch adjusted by his re¬ 
gulator : they were instructed to remark the hour and minute 
each observa|^n.was made, and, on their return, their observ¬ 
ations were c^pared with theTneight'dF the thermometer and 
barometer in his study at the time of the observation, of which 
he had kef>t an exact account during the journey. From which 
observations he formed the following table, supposing tha 
descent of the barometer ,* 5 - of an inch for every 90 feetf: —• 

Elevat. corresponding* ' 


Descent of 

to each Degree 

Tliermom. 

TlicriDometer. 

Degrees* 

Feet. 

2 

• 180 

5h 

196 + 

6 

195 

9 

150 

10 

" 148.5 

17 

198 

19 

199 

18 

S{55 


Though tlie different degrees ot heat in different places 
must depend greatly on the accident of situation, with re^ird 
te mountains, vallies, and to the different soils, &c. yet there 
is so much regularity iii the above observations, that perlmps 
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wc shall not err much in com|yuting, where tlie soil and eurfacc 
are tolerably uniform, “ the decrease of heat, by Fahrenheit’s 
tli^nnometer, in the proportion of one degree for near 190 
feet of elevation on this island ' 


0/t tht Natwre and Formation of Spfmoyis. By John Ellis^ 

Esq. F. A S. 

Among tliose animals commonly called zotmnytes, we may 
plainly discover an evident approximation, from the rudest 
irregularly formed sponge, which is the lowest being yet ob* 
served to have the appearance of animal life, to the most 
beautiful and elegant red cpral. The nature and formation of 
sponges having never yet been thoroughly investigated, every 
attempt to explain this dark part of nature must give satis¬ 
faction to the curious 

In the year 1732, when at the sea-side at Brighthelmstone, 
he dissected carefully the crumb of bread-sponge, in hopes of 
discovering the small animal that was supposed to fabricate 
tliem; and was surprised to find a great number of small 
worms in them^ particularly a very«small kind of nereis, or 
sea-scolopendra; but these worms appeared evidently, instead 
of being the fabricators of it, tP have pierced their way into 
its soil: substance, and made it only their place of retreat and 
security. After thisu,he proceeded along ti|i|r, sea-coast to 
Little Hampton, near Arundel, on the coast oi^Sussex, where 
he took up out of the sea several specimens of the same sort 
of sponge full of' an orange-coloured gelatinous matter; ami, 
while they were just fresh from the sea, examined them, after 
tliet^^,^ rested for some time, in glasses of sea-water; and 
to liis great surprise, instead of seeing any of the polype-Hke 
suckers, or any minute animal figure come out of uie pupillic, 
or sm^ holes with which they are surrounded, he only ob¬ 
served these holes to contract and dilate themselves. And as 


a further confirmation of this motion, being at Hastings, in 
Sussex, in August, 1764, he collected from the rocks, at ebb¬ 
tide, just under water, a variety of the same kind of spon^ 
but of a pale yellow colour, and in the form of Beverid.£ 0 CKS’ 


combs im||ed together, the tops of which were fttll o^ tubular 
cavv^^j^f^ptilae.; when he examined these in glasses of 
s^-wal^'he Could'plainly observe these little tubes to ye- 
ceiver pass the water to and fro ;^*8o that the sponge is an 
(inihuif^ui generifi^^whQse mouths are so many holes or ends 
ofllr^ched tubes ofii^ing on its surface; with Utese it receive^ 


jli’ bwishmen^^ these it .discharges, like the polypes, 


its'eSflcfements. 
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Tlie< connected tubes of both arise from the rart to which 
th^ adliere to the rocks, &c. Hence both kinds branch out 
aha swell into irregular lobes; with this difieraice, that the 
sur&ce of the sponge is covered witli holes guarded with 
minute points like little spines; the surface of the alcyonium 
with starry openings o^ eight rays, whence the polype'like 
suckers are protruded, to find out proper nourishment: and 
these starry openings in one, and the holes in the other, so far 
correspond, that in both kinds they are found of different sizes; 
but this is in proportion to the age of the brandling tubes that 
come to the surface. 

In the sections of the alcyonium may plainly be distin¬ 
guished the reticulated clastic fibres, tliat enclose the trans¬ 
parent stiff gelatinouHi part, as in the sponges; but jis this 
gluey substance is of a firmer texture than what is found in 
sponges, it requires nibre jfiains to separate j,t irom the elastic 
fibres; however, with a little troqble.it maybe done suf- 
fidcntly to evinae what he ];us endeavoured to prove, viz. the 
great proximity tliere is betweev the animal life of sponges 
and alcyoniums, and, consequently, that botJi are animals. 

Before concluding, he endeavours to remove some doubts, 
which seem to have distressed die generality of curious per¬ 
sons to account for; the ode is, What occasions those very 
large holes tl^t appear here and there irregularly on the sur¬ 
face of most sponges ? the other is, 'iTow came those extra¬ 
neous bodies, such as small shells, stones, and even parts of 
fucuscs, in the middle of these animal bodie:> ? In answer to 
the first, on cutting open and examining these bodies while 
recent in sca-water, as before shown, we frequently l^id a 
variety of different worms, who bore their way inta and 
make their nests and retreats there, or perhaps to live on the 
gelatinous part of the sponge. But he says, these are not tlie 
fabricators, but the inhabitants; and allows the alcyonium to 
be of animal origin, in which he says he has discovered evident 
marks of sensauon. As to the second doubt, it may be ob¬ 
served by the curious enquirer into nature, that the same pro¬ 
perty of inclosing extraneous sub- 
stanch if common to tlie whole class 
of zoophytes, as they grow up, from 
the sponge to the rhl coral. 

A is an irregular piece of the 
crumb of breau-spoiige, found at 
Pagham, on the sea-coast Of Sussex; 
ft represents tlie papillm, through 
which the ^onge receives and dis- 





the surface of the branches, are rows of small papillary holei^ 
througli which the animal receives its nourishment. 

C represents the downy-branchetl English sponge found 
on the Sussex eo'ist; thi^ is covered over with a fine down 


so close, that it hidoo the many siuull holes that are on its 
surface. • 


Description of Mount Sinai. Ify E. W. Mostaovk. 

At Sue/ he found an opportunity of going to Tor by sea, 
which he gladly embrace^ that* by going nearer the place at 
which the Israelites are supposed to have entered the gulf, 
and having a view fri»m the beti, ns well of that as of the 
opposite shore, he might be a little better able to form a 
judgment about ?t. Here it is high water always when the 
moon is at her meridian heiglit, and it ebbs six hours. At 
Sue» it flows six feet; the spring-tides arc nine; and in the 
Taria6(<^nionths, from the beginning of November to the end 
of April, sometimes 12. From the beginning of' May to the 
beginning of October, a northerly wind generally rises, and 
goes down w'ith the sun ; it is oflen very strong. This wind 
never fails in these months, unless there be some violent 
storm; the rest of the year the winds are variable ; and when 
they blow hard at S. and S. S. E. these winds set up the sea 
tlirough the narrow strait of B ibcl Mandel, and up this gulf 
through its mouth, between Gcbel El Zait, on the west side 
of this <^a, &nd the southermost point of the bay of Tor, on 
the east side of this western branch of this sea, where it is 
not above 12 or 14 miles over. Probably such a wind, 
hindering the water from going out. Causes this extraordinary 
ihe^'sasd in the ^ing tides. Tlie same thing happens with 
the same winds at Venice, both gulfs running nearly in th« 
game dircv'tion. 

Xbv ptian, wvDtcm, or Thcbaif bhorc, fl'om Badaah 
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Hjluthward to opposite Tor, on the eastern shore, is all tmmn- 

. tainous, and steep; and at Elini, the nortliernmost point of 
thelmy of Tor, the ridge of mountains,-which ‘ begin on 
the eastern.shore of this wesfem branch at Karondel. Tlie 
garden of the monks of Mount Sinai at Elim renders in 
dates, &c. 20,000 piastre^ per anyum, or 25004 Tlience they 
crossed the plain, in about eight hours, and Entered the 
mountains of Sinai. They are of granite of different colours. 
At the entrance of the narrow breach, through which they 
passed, he saw, on a large loose granite stone, an inscription 
in unknown characters, given, he thinks, by Dr. Pococlc, 
llishop of Ossory; however, as th^ Israelites had no writing, 
that we know of, when they passed here, he did not think it 
of consequence enough to stop for: they arrived -at the 
convent of Mount Sinai, after the usual difficulties mentioned 
by otlier travellers, and were received as usutd, and saw the 
usual places. The monks were far fhim tiwning that they had 
evenneddled wi4h the prin*,of the foot of Mahomet’s camel. 
He examined it narrowly, and nd chisel has absolutely ever 
touched it, for the coat of the granite is entire and unbroken 
in every part; and every body knows, that if the coat of less 
hard stones than granite be cyice destroyed, it never returns. 
It is a most curious lusus naturie, and the Mahometans 
turn it to their account. Meribah^j^ indeed surprisingly 
striking. He examined the Tips of its mouths, and found 
tliat no chisel had ever worked there: the channel is plainly 
worn by only the course of water, and the bare inspection of 
it is sufficient to convince any one it is not die work of gian* 
Among the innumerable cracks in rocks, which lie hqj} ‘'seen 
in this, as well as other parts of the world, he Tiever met 
with any like this, except that at Jerusalem, and the'two 
in tlie rock which Moses struck twice. , 

He enquired of the monks, as well as Arabs, about certain 
places, as well as about some ruins, supposed, by the Bishop 
of Ossory, to be Kadesh Barnea: die former could only teU 
him they had not received any fish from thence for many 
years; tuat it was two easy days' journey o(F, but the road was 
mountainous; so one may suppose the distance less ^an 40 
miles. ’ The Arabs agreed as to tlic road ; but they said, it 
was once a large place, where their prince lived, whose 
daughter Moses marrietk; that Moses was aAerwards their 
prince, and the greatest of all prophets. . Tliese Arabs place 
Moks the first, Solomon the second, Mahomet , the thwd, 
(rhrist the fourth,' and dien the prophets of the Bible. As 
to Dzahab, die monks only knew the distance to be Aiur 
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days' journey, and that there was a road from it.to Jerusalem: 
the Arabs told him the same, so the distance is about SO 
miles. He enquired of them ^1 about the /ujins : they told 
him tliere were very considerable ones about half way to 
Dzahab, about 40 miles from Sinai; but he thinks Kadesh 
must have' beem much nearer to Jerusalem. He would 
willingly hfK'e gone to these places ; but as the four clans of 
Arabs, which inhabit tiiis promontory, were then at wor one 
with the other, he could get no conductor. However, com¬ 
bining the whole ’together, and comparing it with what we 
collect from Scripture, he thinks we may well conclude^ 
Sharme to be Midian, and Meenah £1 Dz^iab to be Ezion- 
geber: what the inteijaccnt ruins are he cannot conjecture ; 
but he believes he had found Kadesh Parnea to be elsewhere. 
He thinks it cannot be here; for the Israelites were on the 
borders of the Holy Land, or Land of Promise, when they 
were ordered backan<l when they were stopped by the 
Moabites, they are said to have been brought up from Kadesh 
Bamea. 


Three Papers^ cmUahiing Experiments on factitious Air, Jig 
the lion. IIesry CArcaff.sti, F.R. S. 

By factitious air, says Mr. C., 1 mean in general any kind 
of air which is contained in other bodies in an unelastic state, 
and is produced from thence by art. By fixed air, 1 mean 
tliat particular species of factitious air which is separated 
from alkaline substances by solution in acids, or by calcin¬ 
ation ; and to which Dr. Black has given tliat name in his 
treatiSff or. Quicklime. 

On injlammihle Air. — I know of only three metallic 
substances, namely, zinc, iron, and tin, that generate inflam^ 
mablc'air by solution in acids ; and those only by so)utioiftiPI^ 
the diluted vitriolic acid, or spirit of salt. Zinc dissolves wifh 
great rapidity in both these acids; and, unless they ere very 
much dilute^ generates a considerable heat One ounce of 
zinc produces about 3561 ounce measures of air, tlie ijuantity 
seems just^the same whichever of these acids it is dusolveu 
in. Irbn dissolves readily in the diluted vitriolic acid, but not 
near ab .‘eadily as zinc. One ounce of iron wire produces 
about 41 I^Unce measures of air: the quantity was just tlu 
same, whether the oil of vitriol was diluted with 1^, or sever, 
iinf's ifs weight of water; so that the quantity of air produced 
aeents not at all to depend on tlic strength of the acid. 

Tin was found to dissolve scarcely at all in oil of vltrir I 
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dilated with an equal weight of water, while coldwith the 
• assistance of a moderate heat it dissolved slowly, mid gener¬ 
ated air, which ihas inflammable; the quantity was not ascer¬ 
tained. Tin dissolves. slowl^ in strong spirit of salt while 
cold: with the assistance of heat it dissolves moderately &st. 
One ounce of tin-foil yields ounce manures of inflam¬ 
mable jyr. *• 

1 cannot And that this air has any tendency to lose its 
elasticity by keeping, or that it is at all absorbed, either by 
water, or by fixed or volatile alkalies; os I have kept some by 
me for several weeks in a bottle inverted into a vessel of 
water, witliout any sensible decrease of bulkand as I have 
also kept some for a few days, in buttles inverted into vessels 
of soap lees and spirit of sal ammoniac, without perceiving 
their bulk to be at ail diminished. 

It has been obser^fetL by others, that when a piece of 
lighted paper is applied to the mouth of a bottle, containing 
a mixture of inflammable ai)d common air, the air takes fire, 
and goes off with an explosion.. A'Vith one part of inflamma¬ 
ble air to nine of coniiuon air, tlic mixture would not take 
fire, on applying the lighted paper to tlie mouth of the bottle; 
but on putting it down into the belly of the bottle, the air 
took fire, but made very little sound. With two parts of in¬ 
flammable to eight of commoQ air, it took fire immediately, 
pn applying the flame to the mouth of tiie bottle, and went off 
with a moderately loud noise. With three parts of inflam¬ 
mable air to seven of common air, there was h very loud noise. * 
With four parts of inflaimtiablc to six of common air, the 
sound seemed very little louder. Witli equal quantities of 
iuflaminablc and eumnkon air,.the sound seemed* ra^ch the 
same. 

With six parts of inflammable to four of common air, tlie 
sound was not very loud : the mixture continued bulbing a 
short time in the bottle after the sound was over. With 
seven parts of inflammable to three of common air, there was 
a very gentle bounce, or rather puif; it continued burning 
for so^e seconds in the belly of the bottle. A mixture of 
eight i^ts of inflammable to two of *common a^ caught fire 
on applying tlie flame, but without any noise: it cdhtinued 
burning for some time in the neck of the bottle, and then 
went out, without tile flame ever extending into the belly of 
the bottle. It appears Irom these experiments, that^this 
like other inflammable substances, cannot burn witiioutttiie 
assistance of common air. / 
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There seems no reason td imagine, from these expert- 
nieiita, that there is any difference in point of specific gravity 
between these four sorts of inflmnni^le air* Taking a me¬ 
dium, therefore, of the different''trials, 80 ounce measures of 
inflammable air weigh 4*1 grains less tlian an equal bulk of com¬ 
mon air. Therefore if the density of common air, at tlie 
time when thfs experiment was tried, was 800 times Iqss than 
Uiat of water, which, I imagine, must be near the truth, in¬ 
flammable air must be 5400 times lighter than water, or near 
seven times lighter than common air But if the density ol‘ 
common air was 850 times less tlian that of water, then 
would inflammable air be 9ii(X) tinies^ lighter than water, or 
10 ^ lighter than common air. 

MrjH/mnents ou fijfttl Air. — The air produced, by dw- 
solving marble in spiiit of salt, was caught iu an inverted 
bottle of water,‘ip the usual manner. ‘ In less than a da/s 
time, much the grcatcsit part of the air was found to be ab¬ 
sorbed. The water contained i** the inve.ted bottle was 
found to precipitate the eardv from lime-water; a sure sign 
tiiat it had absorbed fixed air. 

'fhe specific grav ity of fixed air w as tried by means of a 
bladder, in the same manner wliich was made use of for find¬ 
ing the hpccific graA ity of infianimuble air; except that the 
air, instead of being ^ughl in^ an inverted botUi^ of water, 
and thence transferre^nto the’bladder, was thrown into the 
bladder inunodiately from the bottle w’hich contained the 
marble and spirit of salt, by fastening a glass tube to tlie 
wooden cap of the bladder, and luting that to^ the mouth of 
the bbttlc containing the effervescing mixture, in such manner 
as to be oir-tight. The bladder was kept on till it was quite 
full of fixed air: being then taken off and weighed, it was 
fbun^ to lose 3 !• grains, by forcing out the nir. Tlie bladder 
was previously found to hold 10() ounce measures. Wlience 
if the outward air, at the time when this experiment w‘a$ 
tried, be supposed to have been 800 times lighter tlian wuter, 

^ fixed air is 511 dnics lighter than water, or times 
heavier than common air. ^ 

Fixed air «has no power of keeping fire alive, ps common 
air hasbut, on tiib contrary, that property of common ail* Is 
very much dinjiinished by the mixture of a small quantity of 
fix^ air, as appears thus: A small wpx candle burnt SO* in a 
receivetj^ which held 190 ovnee measures, when IflUed with 
■comfoon air only. The same candle burnt 51* in the same re¬ 
ceiver, when filled with It mixture of one part of fixed air to 
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19 or* <conimon taXf i,e. when the fixed lurva*^^ (^ tfae 
■M hoo; mixture Whra the fixed air was of tte whole mixn 
tore, the candle t>urat 23*. When the fixed air wae of 

the whole, it burnt 11*. When the fixed air was ^ or of 

the whole mixture* the candle went out immediatdjT. 
Hence it sliould seem* that when the air contaii^s near one 
ninth its bulk of fixed aU it is unfit for small candles to, 
burn in. 

One thousand grams of marble were found to contain 407^ 
grains of air, and 1661 grains of volatile sal ammoniac con¬ 
tain 885 grains. Therefore this parcel of volatile sal ammo¬ 
niac contains more fixed air* in proportion to tlie quantity of 
acid that it can saturate, than marble does, in the proportion 
of 885 to 407i* or of 217 to 100. 

One thousand five hundred and fifty-eighty grains of pearl 
ashes were found to saturate as much acid fls* 1000 grains or 
marble: therefogs this parcel of pe*arl ashes contains more 
air, in proportion to the qutfhtity^of acid tliat it can saturate* 
than marble does, in the ^proportion of 109 to 100. 

It was found* by the same method that was made use of 
fur die volatile saf ammoniac^ that crystals of salt of tartar 
roiitain of their weight ef fixed air, and that 2035 griuna 

of them saturate as much acid as 1000 grains of marble. 
Therefore these crystals contain mans air, in proportion to 
the quantity of aciu they saturate* than marble do^ in the 
ratio of 211 to 100. , 

Air produced by Fermentation and PiOrrfaHion. — The 
air produced from brown sugar and water, by fermenti^ton, 
was caught in ah inverted bottle of soap lees in tho, usual 
manner, 'ilie quuintity of sugar put into the botfle was 931 
grains: it was mssolved in about 6^ times its weight of water* 
and mixed with 100 grains of yeast, by way of ferment^ The 
empty space left in the fermenting liottle and tube together 
measured 1920 grains. The mixture fermented fi'cely, and 
generated a great deal of air, which was forced up in buUilea 
into the inverted bottle, but was absoHtied by the soap lees, 
as fast as it rose up. It frothed gready; but none of the 
froth or liquor ran over. In about 10 days, the ^rmgntadon 
seeming almost over, the vessels were fiqxurated. , The bottle 
with the fermented liquor was found to weigh 412 ^ins 1^ 
than it did before the fermentadon began. The air reibaib- 
ing unabsorbed in die inverted botde of soim lees was mea¬ 
sured, and was found to be exaedy e^al to the empty 
Icfl in the bent tube and femientmg bottle. It appears, 

• T 2 
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therefore, that there is not the least air of any kiiiU iHs- 
charged from the sugar and water by fermentotion, but what 
is absorbed by the soap lees, and which' la&y therefore be 
reasonably supposed to be fixed* air. 

Thu air discharged from apple>juice, by fermentation, was 
tried exactly in the same manner. (.The quantity set to fer¬ 
ment was TOGO grains, and was mixed with 100 grains of 
yeast. Some of the same parcel of apple-juice, being evapo¬ 
rated gently to the consistence of a m^erately hard extract, 
was reduced to one seventh of its weight; so that the quan¬ 
tity of extract, in the 7060 grains of juice employed, was 
1009 grains. The liquor fermented much faster than the 
sugar and water. The loss of weight during the fermentation 
was 38i' grains. The air remaining dhabsorbed in the in¬ 
verted bottle of soap lees was lost by accident; therefore 
there is no reason to think that the' apple-juice, any more 
than the sugar and water, produced any kind of air during 
tile fermentation, except fixed air»' 

A small wax candle burnf 15* in a receiver filled with 
of air from sugar, the rest common air. In a mixture con¬ 
taining or of air from sugar, the rest common air, the 

candle went out immediately. When the receiver was filled 
with common air only, the same caudle burnt 72*. 

It appears from tlieif;* experhnents, that the air produced 
from sugar by fermentation, and in all probability that from 
all the other sweet juices of vegetables, is of the same kind 
as that produced from marble by solution in acids, or at least 
does oot difler more from it than the different parts of that 
air do'.'roig-each other, and may therefore jusUy be called 
fixed air. ' 

The air produced from gravy broth by putrefaction was 
forced into an inverted bottle of soap lees, in the same way as 
in the former experiment. The quantity of broth used was. 
76f0 grains, and was found, by evaporating some of tlie same 
to the consistence of a dry extract, to contain 163 grains of 
;< solid mutter. The fermenting bottle was immersed in water, 
kept constantly to the heat of about V&*. In about two days 
the fergientalion seemed entirely over. Tlie liquor smelt very 
^trid, and was found to have lost 11.^ grains of its weight. 
Tlie soap lees had acquired a brownish colour from the putrid 
vapours, and a musty smell. The dir forced into the in¬ 
vert^ bottle, and not absoiiied by the soap lees, measured 
623(1 grains: the air left in the bunt tube and fermenting 
bqttle was 1100 grains. The air was found to be infiamm>|.^' 
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ble; for a small phial being filled with 109 grain measures of 
' it, and 301 of common air, which comes to the same thing as 
90 grains of pure factitious ^air, and 820 of common air, it 
fook fire on applying a piece of lighted {Mper, and went off 
with a gentle bounce, of much the same degree of loudness as 
when the phial*was filled with |he last-mentioned quantities 
of inflammable air from zinc, and common air. * 

On the whole, it seems tliat this sort of inflammable air is 
nearly of the same kind as that produced from metals. It 
sliouid seem, however, either to be not exactly the same, or 
else to be mixed witli some air heavier than it, and which has 
in some degree the property of, extinguishing flame, like 
fixed air. 

ttr- 

Observations on Aninnth commonly called *Amphibious. By 

Dr^ PAnsoiiSy.FAi.Sl 

• •• 

If we consider the term amphibious we sjiould understand 
that animals, having this*title, should be capable of living as 
well by land or in the air, as Mjkrater, or of dwelling in either 
constantly at will; but it willoc difficult to find any animal 
that can fulfil this definition, as being equally qualified for 
either; and in classing crcatqres of this kin^ authors are 
much divided, and sometimes InistakdiT! 

As to the class of the phocce, which consists of a very nu¬ 
merous tribe of different species, he thinks that none of them 
cat) live chiefly in the waters, but that their chief enjoyment 
of the functions oftife is on shore. These animals are rt?ally 
quadrupeds; bqt, as their chief food is fish, they‘are under a 
necessity of going out to sea to hunt their prey, and to great 
distances from shore; taking care that, however great the 
distance, rocks or small islands are at hand, as resting ‘places 
when they arc tired: and they return to the places of their 
u^iual resort, for the following reasons; viz. It is well known 
that the only essential difference (as to the general strmture 
of the heart) between amphibious and mere land animals hr 
such as never go into the water, is that in th^ former the 
o)al hole remains always open. Now in such as are without 
this hole, if they were to be immersed in water for but a little 
time, respiration would cease, and the animal mu.st die; be¬ 
cause a great part of tin? mass of blood passes from the heart, 
by the pulmonary artery, through and by ^le |>ul- 

nionary veins teturtis to the heart; aorta is carrying 

tite greatet part of the mass to the extremities, &c. 
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Now the blood passes through the longs in a dontinual onin' 
temipted stream, while respiration is gentle and moderate; 
but when it is violent, then tlie circulation is'interrupted, for 
inspiration and expiration are now carried to their extent; and 
in this state the blood cannot pass through the lungs either 
during the total inspiration or total expiration of tlie air in 
breatmng; tor in the former case the inflation compresses tlic 
returning veins, and in the latter, by the collapsion of the 
lungs, these veins are inteiTupted.also; so that it is only be* 
tween these two violent actions that the blood can pass: and 
hence it is that the lives of animals are shortened, and their 
health impaired, when the^,«arc subjected to frequent violent 
respiration; and thus it is that in animals who have once 
breathed, they must continue to respire ever after; for life is 
at an end when that ceases. ^ 

Let us now eicamine by what' power these animals are 
capable of remaining longer under water than land animals. 
All these have the oval hole open, between tiie right and left 
auricles of tlie heart, and in Siiany Che canalis arteriosus also: 
and while the phoca remains under water, which he may con¬ 
tinue an hour or two more oflilsss, his respiration is stopped, 
and the blood, not finding the p|88age through the pulmonary 
artery free, rushes through the hole front the right to the left 
auricle, and partly through the arterial canal, being a short 
passage to the aorta, and thence to every part of the body, 
maintaining the circulation: but, on rising to come ashore, 
the blood finds its passage again through the lungs the moment 
he respires. 

Ottq^ beavers, and some kinds of rats, |b occasionally into 
the water for their prey, but cannot remain very long under 
water. Dr. P. has seen an otter go soflly from a .bank mto 
the river, and dive down, and in about two minutes rise, at!(]%' 
or 15 yards from the place he went in, with a middling salmon'^ 
in his mouth, which he brought on shore. 

Frogs, how capable soever of remaining in the water, yet 
cannot avoid living on land, for they retire; and if a frog be 
wrown into a river, he makes to the shore as fust as he can. 
The tivard kind, such as^uay be called water lizards, or lacertm 
aquaticle, are all obliged to come to land and deposit tlieir 
eggs, to rest, and sleep; even the crocodiles, who dwell much 
in rivers, sleep and lay their eggs on ^ore: and, while in the 
If ater, -^e compelled to rise to tlie stirfaoe to breathe; 
frolh the texture of Mg/tpiy coveting, he is capable of te- 
tnaining in the waijU^r by far wan any species of the 
pboetc, whose skin tt llnlogous to that of a horse <nr cow. 
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Tbci hippopotamus, who wades into the lakes or rivera, is a 
qhadriq/cd, and remains under the water a eoosiderable time; 
yet his chief residence is on land, and he must come rni shore 
for respiration. The testudti, or sea-tortoise, thou^ he goes 
out to sea, and is often found far ftom land, yet, being*a 
respiring animal, cannpt remain long under water. He has, 
indeed, a power of rendering himself specifically heavier or 
lighter than the water, and therefore can let himself down to 
a\ oid an enemy or a storm; yet. he is under a necessity of 
rising frequently to breathe, for reasons given before; and 
his most usual situation, while at sea, is on the surface of the 
water, feeding on the various substances that float in great 
abundance every wlierc about hlhi: these animals sleep se¬ 
curely on’ the surface, but not under water, and can remain 
longer at soa'than any others of tliis class, except the cro¬ 
codile, because, as it*u with the latter, his^ covering is not in 
danger of being too much macerated.. 

Let us now examine die reason why those vermicular 
fish, the eel and serpent kinds, oon live a considerable tjrae on 
land, and the vertical and horizontal kinds die almost imme¬ 
diately when taken out of the water; and, in this research, 
we stiall come to know whaC analogy diere is between land 
animals and those of the* waters. All land anmials have 
lungs, and can live no longer than while these are inflated by 
the ambient air, and altematily comjj^ssed for its expulsion; 
that is, wiiile respiration is duly carried on, by a regular inspir¬ 
ation and expiration of air. la like manner, the fidi m general 
Itave, instead of lungs, gills, or branchim; and, as in laud 
animals, the lungs have a largo portion of the mass of'blood 
circuladng through theiiu which must be stopped If the air 
has not a free ingress aiiil egress into and from them; so in 
fish, there is a great share of blood-vessels that pass through 
the brancluec, and a great portion of their blood ciredates 
.through them, w hich must in like manner be totally stopped, if 
die bninchiiB arc not kept perpetually wet with water; so that, 
A.S the air is to the lun^ in land animals, a constant assistant 
to the circulation, so is the water to the branchiae of those of 
the rivers and seas; for vhen diese'ore out. of the water, the 
branohitt veiy soon grow crisp and dry, the blitud-vessels are 
shrunk, and die blood is obstructed in its pass^; so, when 
the former are immersed in water, or otherwise prevented 
I laving re^iration, th# circulation ceases, and the aninu^ dies. 
Again, as hnd animab would he destroyctl by too ^och 
mactiration in water, so fishes woi^, on the other han^ be ' 
ruiiivd by too much. exMccudou; the latter b<dn^ ftom ‘tbl‘ir . 

* T 4 , ' i 
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getivTuI Structure and constitution, made fit to bear, and Jive 
in tlic uator; the former, by their constitution and tbrnis, to 
breathe, and dwell in the air. 

])r. P. mentions something t'oat relates to a family .among 
the fish kinds, which is of a middle nature between the phoca: 
and the real fishes of the sea,^ in one« peculiar respect. This 
is the class • of the phocentu, or porpoises, of which there are 
.several species; and these have lungs, and therefore arc forced 
to come up to the surface to breathe at very short intervals; 
nut, when brought on shore, have no progressive loco-motion. 
So tliat, having lungs, they resemble the phoese, and, in every 
other respect, the real fishes of the sea. 


An Account of some peculiar Advantages in the Structure of 

the Wind-Pipes of several Birds. 'By Br. Parsons, F.B. S. 

Dr. P. having in the fo’/mer discourse given an account of 
some particular phenomena in amphibious anKnals, which ren¬ 
dered them more,happy and pert’ect in their animal economy 
towards their preservation, he now lays before the Royal So¬ 
ciety certain advantages in some birds, ton ards assisting them ’ 
in the ac<]uisitiou of their food,^ vvhicli they seek fur in the 
w atur; and some of these swim on the waUT and dive down 
occasionally; others only wadf‘ into the water, in shallow 
places, as far as their *long legs will carry them, without 
touching the water with their fc'ather>>, in search of their 
nourishment. 

In the general run of birds, the aspera arteria is nearly 
straight; that is, having no plications, but descending directly 
from tht epiglottis into the cav it^of the body, to lie on the 
sternum, and terminating in th^ungs; whereas, in these 
birds, which are the subjects of this discourse, they liave cer¬ 
tain turnings within the sternum or breast-bone, uud run back 
again to double up into the thorax ; which elongates tliera to 
double the length of tliosc in other birds of equal, nay of 
greater magnitude, than the birds that have tliem. 

In the wild swan, the wind-pipe runs down from its upper ex¬ 
tremity uiidei^ the epiglottis, in company with tlie cesophagust 
till it cotfais witbiu about four or five inches of the last vertebra 
of the neck^ here the pipe quits the oesophagus, which keeps 
its course to the Intestines, and niakes a convex curve forward 
between the ossa jugalia, in a circular sweep, till it enters uito 
a holi' fohned throu^ a strong membrane in the centre be¬ 
tween tJie inset tions of the ossa jugalia into the sternum un¬ 
der the brc.ist; and in that circular sweep is covered closely 
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.by tRe skin, so that, in that place, a very slight blow would 
destroy tlie bii;^. This hole is the bugiunmg of a theca or 
cavity in the keel of the sternum, m which the pipe passes cm 
to the end, and then returns back, forming a loop which is 
circular; and, passing out by another hole through the same 
strong membrane, makes another circular swe^) within, and 
parallel to the exterior one, and then rises m that round 
direction, till it enters the cavity of the thorax, and is divided 
into two branchite, which terminate in the lungs. 

The crane is the next that Dr. P. mentions, which has such 
a turnuig of the asperia artcria in the keel of the sternum : 
but the volution of this bitd is^ouiid within the bone, aud 
may be compared to that of a Frcnt h>horn; whereas that oi 
the wild swan i-> >>trd*ght within the bone, and may be com¬ 
pared to a trumpet; yet t^e entrance of this into the sternum, 
and its exit, anu its passage into the cavity 6f the thorax, are 
' similar to those of the swan, h iS somewhat surprisiiig 
that not one Sf the tiibts> nhich are similar to the crane, 
such as the herons, storks, bitdii ns, &c. has any such struc¬ 
ture of die asperia artijiia, aiul }et they all feed upon fish or 
w.iter-invects. 


Tti'O Jitter*ftom tlie ITun. i iahtH atiLTOVi containingnn 

Account ttf the h^t l^i of Mount JDatod 

Naples, June 10. mat Ft h. 3 176’^ 

On Good Friday, March at seven o’clock at nigljt, tlie 
lava began to boil ovei: the*^mouth of the s oic.'no, at first in 
one stream; and soon uAm dividing itself into nwo, it took 
its course towards Portlci^ It was precedt d by a violent ex- * 
plosion, which caused a partial eartlicjuake in the neighbour- 
flood of the mountain, and & show er of red-hot stohes and 
cinders were thrown up to a considerable height, llie lava 
ran near a mile in an hour’s time, when tlie two branches 
joined in a hollow on the side of the mountain, without prov 
ceeding farther. Sir W. approached the inouili of the vol¬ 
cano, as near as he could with pruAence: thejava had the 
appearance of a river of red-hot and liquid metal, Ihch as is 
seen in tlie glass-houses, on which were large floating etndem 
lialf-li|^tod, and rolii^ OW over another with great pre*, 
cipitation down the mountain, tbrming a mMt 

brautiful and fmeommon cBflK>ade t the colour of the fii^ wm 
much jNiler and wore bright the first nibht than the suhsequent 
ei||^ wl\|Bii It b^’cmuc of a deep red, probably owing to its 
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having been more impregnated ■ with sulpimr at firs£ than 
atlerword^. The 29th, the moimtain was very <piiet, and the 
lava did not continue. Tlic-8(^th, it began to now again in 
the same direction, while the mouth of tlie volcano threw up 
every minute a girandole of red-hqt atones, to an immense 
height Tiic Slst, he passed ^he nigl'jt on the mountain: the 
lava was nof so considerable as the first night, but the red- 
hot stones were perfectly transparent, some of which, of a 
ton weight, mounted at least 200 feet perpendicular, and fell 
in, or neOT) the mouth of a little mountain, that was now 
formed by the quantity of ashes and stones, within the great 
mouth of the volcano, and which made the approach much 
safer than it had been for some days before, when the mouth 
was near half a mile in circumference, and the stones took 
every direction. 

It is impossible to describe the beautiful appearance of 
these giramloles of red-hrtt stones, far surpassing the most 
astonishing artificial fire-work. OirTlie 10 th of April, at night, 
the lava disappeared on the'* side of the mountain towards 
Naples, and broke out with much mofe violence on the side 
next the Torre dell’ Annunciatn- It burst out of the 'side of 
the mountain, within about half a mile of the mouth of tlie 
volcano, like a torrent, attended with violent explosions, which 
threw up infiamed mat{.er to a considerable height, the ad¬ 
jacent ground quivering like tire timbers of a water-mill. Not¬ 
withstanding the consistency of the lava, it ran with amazing 
velocity; the first mile with a rapidity equal to that of the 
river Severn, at the passage near Bristol. The stream at its 
source was about 10 feet wide, but soon extended itself, and 
divided into^three branches, so dji^^ese rivers of fire com¬ 
municating their heat to the ciniifflPof former lavas, between 
one branch and the other, had the appearance at night of a 
continued sheet of fire four milea in length, and in some parts 
near two in breadth. The glorious appearance of this un¬ 
common scene is such as passes all description. 

The lava, after having run pure for about 1 00 yanls, began 
to collect cinders, stones, &:c. and a scum was thus formed on 
its surface, w})ich in tlie day-time had the appearance of the 
river Thfittnes, after a hard frost aud great fiill of snow, when 
beginning to thaw, carrying dowb vast masses of snow' and 
ice. In two places the liquid lavav totally disappeared, and ran 
in a subtemiheous passage foK' a^e paces, then came out 
agaiDfpure, having left the scum behind. In this manner it 
^advanced to the cultivated parts of the mountain, destroying 
the< cottages in its way. The lava, at the ikrtbest'^ e^O’ 
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mity from its source, did not i^pear liquid, but like a heap of 
rcd-hdt coals fonuing a wall, in some places 10 or 12 feet 
high, M'hich roAiii^ from the top soon mmied another wall, 
and so on, advancing slowly* not more than about SO feet in 
an hour. 

The mouth of the volcano Jias not thrown up any large 
stones sii>ce the second eruption of lava, on the lOth of Apni, 
but has thrown up quantities of small ashes and pumice stones, 
that have greatly damaged the neighbouring vineyards. In 
his last visit to Mount Vesuvius the of June, he still found 
I hat the lava continued, but the rivers were become rivulets,' 
and had lost much of their rapidity. 

Mount Etna in Sicily broke out on the 27th of April, and 
made a lava in two blanches, at least six miles in length, and 
u mile in breadth, and that of Vesuvius resembled it in every 
respect, except that*Mount Etna,, at the .place whence the 
l.iva flowed (which was 12 miles from tlie mouth of the vol- 
c.mo), threw up a fountaia^of liipiid inflamed matter to a con 
siderable height; which, he was told, Mouut;Vesuvius has dune 
in foi mer eruptions. * 


VoTrtuttioM of Islands. By Alex. HtutYMPLE, Bsq. 

TiiERfc is not apart of uatural^history more curious, or 
perhaps to a navigator more ^useful,"than an enquiry into the 
formation of islands. The origin of islands in general is nut 
tile point to be discussed; but of low, flat islands in the 
wide ocean: such as are most of tliosc hitherto discovered 
in the vast South Sea. These islands are generally long and 
narrt)w, they are formed ^y a narrow bar of latid, inclosing 
the kea within it; gen^lly, perhajis always, with some 
channel of ingress at least to the tide, commonly with an 
opening capable of receiving a canoe, and frequently ^uiiicient 
to admit evi‘n larger vessels. 

The origin of these islands will explain their nature. Wliat 
led Mr. D. first to this deduction, was an observation of 
Abdul Roobin, a Sooloo pilot, tlmt all tlie islands, lying off 
the N.£. coast of Borneo, had slloals to thp eastward of 
I hem. These islands being covered to the westward by 
Borneo, the winds from that quarter do not attack tliem with 
\ iolence. 

The N.E. winds, tumbliM in the billows from a wide 
ocean, heap up the coral wiHi which those seas are ffUfed. 
Tills, obvious after storms, is perhaps at all other times im> 
pt^cptibly effected. Coral Ixuiks become dry. These 
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liaiiks are found of all depths, at all distances from hhor^ 
entirely unconnected with the land, and dcU^hcd from each 
other: though it often happens that they are divided by a> 
narrow gut, without bottom. Coral baulu also pow, by a' 
quick progression, towards the suriace|^ but the winds, heap* 
ing up the coral from deeper wateiH'diiefiy accelerate the 
formation of these into shoals and islands. They become 
gradually shallower, and when <mce the sea meets with re> 
sistance, the coral is quickly tlwown up by the force of the 
waves breaking against the bank; and hence it is that, in the 
open sea, there is scarcely an Instance of a coral bank having 
so little water that a large ship cannot pass over, but it is 
also so shallow that a boat would ground on it. Mr. D. has 
seen these cond banks in all the stages; some in deep water, 
otliers with a few rocks appearing, above the surface, some 
just formed into islands, without the least appeurunco of 
vegetation, and otliers,' from such as have a few weeds on the 
higlicst part to those which are'Covered with large limber, 
with a bottomless'.sea at a pil>tol>shot distance. 

The loose coral, rolled inward by the billoas in large 
pieces, will ground, and tlie reflux being unable to carry them 
away, they become a bar to coagulate tlie sand, always found 
intermixed with coral; which sand, being easiest raised, will 
be lodged at top. Wlic,n the sand bank is raised by violent 
storms, beyond the reach of common waves, it becomes a 
resting plac'e to vagrant birds, whom the search of prey draws 
thitlier. The dung, feathers, &c. increase the soil, and pre« 
pare it for the reception of accidental roots, branches, and 
sued, cast up by the waves, or brought thiiiier by birds. 
Thus Islands are formed: the Iqgyes and rotten b^l'hes, 
intermixing with the sand, form m time a light black ibduld, 
of whicli in general these islands consist, more sandy as less 
woody; and when full of large trees, with a greater proportion ' 
of mould. Cocoa nuts, continuing long in the sea without 
losing their vegetative powers, are commonly to be found in 
such islands; particularly as they ure adapted to all soOSf' 
whether sandy, rich, or rocky. < 

The viplenfie of the waves, within the tropics, must gw* ‘ 
nerally ifo directed to two points, according to the monsoons.^ 
Hence (the islands* fonued from cmal banks must be long'' 
and narrow, and lie nearly in a merjdiomd directic^. For * 
even supposing the banks to be round, as they seldom arr * 
wheil lax^ge, sea, meeting most resistance in the middle^ 
most heave up the matter in meater quantities there dian < 
towards the extremities; and, by the same'rule, tlie euds^' 
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M-ni {^nerally be open, or et least lowest They will a)t)5^ 
coiuiiiiihly Inve wundingti there, as remains of tlie baiiksi'^ 
not accumulated, will be under water. Where the com! 
banka ore not exposed to the common monsoon, they wilt 
alter their direction; apd be either round, or extend in the 
{larallel, or be of irregular foiyns, according to accidental 
circumstances. * 

Tlie interior parts of these islands, being sea, sometimes 
form harbours capable of receiving vessels of some burden, 
and he believes always abound greatly with fish; and such 
as he has seen, witli turtle^rass and other sea-plants, parti« 
cularly one species, called by tli^ Sooloos gammye, which 
gi ows in little globules^ and is somewhat pungent as well as 
acid to the taste. It *necd nut be r'‘})euted, tliat the ends of 
tiiose islands only are,the,place# to expect soundings; and 
they commonly have a shallow spit, running*out from each 
point. Abdul lioobin's observatioif p(rinta out another cir¬ 
cumstance, whidli muy bemseful to navigators; by consi¬ 
deration of the n inds to which otiy islands ore most exposed,' 
to form a prolmblc conjtVture which side has deepest uater; 
and from a view %hich side l^as the shoals, an idea inay be 
formed wliich winds rage w'l^i most \ iuleiice. 

On the Eruption of Mount VtS'n'i>i9,Jn 1767. By the Hon. 

WjLtlAM IJA}iitLTu\, JPj,d Xuptes, Dor. 29. 1767. 

Tub lute violent eiuption bcgdii October 19. 1767, and is 
reckoned to bo the 27th since that which* in the time of 
Titus, destroyed Herculaneum and Pompeii. The eruption > 
of 1766 continued in some degree till the lOth of December, 
about nine montlis in all, yit in that space of time the' 
mountain did not cast up a third part so much as the quantity 
of lava which it disgorgM in only seven days, the term of 
this last eruption. * * 

'ffae lava continued to run over the ancient crater in small. 
streama, sometimes on one side, and sometimei on another, 
till the ISth of October, wlien there was not the least lava to 
be seen, owing, probably, to its being,employed in forcing its '* 
way towards the place where it burst out the foUowing da^. 
Sir W. was surprised on tho 19Ui foliowiim, at stveo^ in 
the morning, to perceive every symptom of tho eruptiim' 
being just at hand. Ffom the top of tlie little mouatain 
issued a thick black smoke, so thick that it seemed jtb htevp'* 
difficulty in forcing its way out; cldud after cloud mouiti'd'' 
•with a hasty spiral motion, and every minute a Volle.v of 
groat, stonci^ were sliot up to an immense height in the midst * 
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of these clouds; by degrees, the smoke took the exact shape 
of a huge pine-tree, such as l^liny tiie younger described in 
his letter to Tacitus, where he gives an account of the tktal 
eruption in which his uncle perihlied. This column of black 
smoke, aitor having mounted an extraordinary height, bent 
with the wind towards Ca(veu, and actually reached over 
that island,‘which is not less than iJb miles from Vesuvius. 


Beibre eight in the morning, the mountain had opened a 
mouth, without noise, about ICK) yards lower than the ancient 
crater, on the side towards the Monte di t)omma: as soon as 
it had vent, the smoke no longer came out with that violence 
from the top. On u sucl|len,' about noon, Sir W. heard u 
violent noise within tlie mountain, which split; and, with 
much nioisc, from this new mouth a ^fountain of liquid lire 
sliot up many feet high, mul then like a torrent rolled on 
directly towards*liim. The earth shook, at the same time 
that a volley of pumice' stones fell thick upon liim; in an 
iiistant, clouds of black smoke aixd ashes caufi^ed almost a total 
d^irkness; the explosions frfmi the top of the mountain were 
niucl) louder than any thunder he 6vcr heani, and the smell 


of tlie sulphur was very ottenshc. About'ftwu in the after¬ 
noon another strtam of lava l^orced its w ay out of the same 
place us the lava came last year,' so ill it the eonHaj^ralion wtw 
soon as great on one ^.de of the inountuiii as on the other. 

'I’he noise {tnd smell of sulpflur increasing, Sir W. removed 
from his villa to Naples; and he thought proper, as he passed 
by Portici, to inform the cour^ of what he had seen ; and 
hutybly oii'ered it as his opinion, that his Sicilian Majesty 
should leave the neighbourhood of the tlireatening mountain. 
However, tlie court did not leave Bortici till about V2 o’clock. 


Sir W. observed, in his way to Naples, which was in less than 
two hours after he had lefl the mountain, that the lava had 
actuafty covered three miles of the very road through which 
he had retreated. It is ustonishing that it should have run 
so fast; as he afterwards saw that the river of Inva, in the 
Arrio di Cuvallo, was (K) aiul 70 feet deep, and in some plact s 
near two miles broad.' When liis iSieilian Majesty quitted 
Porticii the^ioise was greatly increased, and the confusion of 
tite air^rom the explosions was so violent, that, in the King’s 
}>alace, doors and windows were forced open, and even one 
door thai^, which was locked, was burst open. At Naples, 
(he saipl^ight, many windows and efoors flew open. Besides 
iiiA explosions, which very frequent, there was a con¬ 
tinued subterraneous and violent rumbling noise, which lasted, 
this night,about five hours. Sir W« iuingmed that this extra- 
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Drtlinafjr noUc mi^rht be owing to the lava in the bowels of 
Ae mountain liaying met with a deposition of rain-water, and 
diat the conflict between the jire and the water may, in some 
measure, account for so extraordinary a crackling and hissing 
noise. In the great eruption of Mount Vesuvius in 1663, it 
is well attested, tliat several towais, among which,Portici and 
Torre del (Ireco, were destroyed by a torrent of boiling water 
liaving burst out of the mountain with the lava, by wliich 
thousands of lives w'cre lost. About four years ago^ Mount 
I'hna, in Sicily, threw up hot water also, during an eruption. 

'i'uesdity the 2()th, it was impossible to judge of tiie 
situation of N’^esuvius, on accouiut of the smoke and ashes 
V. hich covered it entirely, and spread over Naples also, the 
fiin appearing as through a thii k London fog, or a sfnoked 
f^lass: small ashes fell ^11 t^is day at Naples. The lavas on • 
both sides of the n)0UMtain ran violently ; birt‘there was little 
or no noise till about nine o’clock at night, when the same 
!:r:c')mmon rnmSling begaTr again, accompanied with ex¬ 
plosions as before, which lasted iA)out four Ifuurs ; it seemed 
as ii' the nunuituin would kplit hi pieces; and indeed it opened 
riiis night liy a large* orifiec. jiVednesday the Silst was more 
‘piiel than the preceding da^^s, though the lavas ran briskly. 
Portici was once in some danger, luid not the lava taken a 
dilfcrent course, when it was q|)ly a and a half from it: 
towards night the lava slackened. 

Thursday ‘22d, about ten in the morning tire same thunder¬ 
ing uoi.se began again, but with more violence than the 
ftreeeding days. Tlie ashes, or rather small cinders, siiowored 
tifiwn so I’ust, that the people in the streets were obliged to 
use umbrellas, or flap their huts, these ashes Being very 
oHensive to the eyes, 1’he tojis of the houses, and the 
balconies, were covered above an inch thick witli ^these 
I'inders. Slups at sea, '20 leagues from Naples, were also 
f overed with them, to the great a.stonishmcnt of the sailors. 

1-Viday '23d, the lavas still ran, and the mountain continued 
u> tlirow up quantities of stones from its crater: there was no 
noi.se heard at Naples this day, and bu( little ashes fell there. 

Saturday ‘24th, the lava ceased running: the extent^of the 
lava, from the spot where it broke out to its extremity where 
it surrounded the chapel of Maint Vito, is above six mtlcA,' 
In the Atrio di Cavallo, ayd in a deep valley, that lies between- 
Vesuvius and the hermitage, the lava is in some places netus* 
two miles broad, and in most places from t>0 to Tfrfeet d^p. 
•'I'hc lava ran down a hollow way, called Fossa Grande, maae* 
by the currejits of rain-water: it is not less than 200 feet . 
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deep, and 100 broad; yet the fava in one place Iia8''bIIed it 
tip. On this day Vesjavius continued to throir up stones as 
on the preceding days; during, the wliole of this emption it 
had didbred in tins circumstance from tlie eruption of l77fJi 
when no t-tones were tlirown out of tiie cniter from tl»e 
moment t4,e lu\u ran fri'cly. 

Observations on the Hones fonnd near the Hiivr Ohio, in 
America. I3y Wlu.iHvnrhR, M. D. F It.S, 

Na I'URAlists, even tlios»o of our own times, have entertained 
very different opinions coneerning fossil ivory, and the large 
teeth and bones, which hn'’c been dug up in great numbers in 
various parts of the world. At first, some thought them 
animal sub^-tances, and oth«*rs ininerai. When only a certain 
number of observations hud been collected, these substances 
were determined to be mineral; but, the subject ha\ ing been 
more carefully examined, they were found certainly to be 
parts of animals. 

We Jiad infor.nation froni Muscovj', that the inhabitants of 
Siberia believed them to lie the bones of the mammoth, an 
animal of wliich they told am] believed strange stories. But 
modern philosopheis liuve heh*. the mammoth to be ns fabu¬ 
lous as the cent mr. Of late years the same sort of tusks and 
teeth, with some otlvi; Inive bones, ha%c been found in con¬ 
siderable numbers, near tlie banks of the Ohio, in North 
America. , 

'From the first time that Dr. II. learned this part of natural 
knowledge, it appeared to him to be very curious and inter¬ 
esting; inasmuch as it seemed to concur with many other 
phenomena, in proving that in former times some astonishing 
change must have happened to this terraqueous globe ; that 
the highest mountains, in most countries now known, must 
have lain for many ages in the bottom of the sea; and tliat 
this earth must have been so changed with respect to climates, 
that countries which are now intensely cold must have jbf^ 
Ibnnerly inhabited by animals which are now confined 
warm climates. „ ' 

Some tine in the last spring, having been informed that a 
consii^^^le quantity of elephants’ teeth had l>ecn brought to 
the Tower, from America, Dr. II. went to the Tower, and 
examined the whole collection wl]ich had been sent over 
.(Vom the Ohio: he saw tiiat the grinders were all of the same 
kiibd. He exaruj^d two elephants’ jaws in his brother’s col¬ 
lection : he ext^ned tlic tUsks and {p'inders of the Uuen's 
two elephants; and be examined a utimbcr of Afi'tcei 
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elephants’ teeth at a warehouse. From al] these observationF, 
Dnll.was cunvince<t that the grinder-tooth, brought from 
the Ohio, was nol that of an elephant, but of some carnivorous 
animal, larger tlum an ordina^’y elephant; and he could not 
doubt that the tusk belonged to the same animal. The only 
difference that he Couli} observe between it and a real ele¬ 
phant's tusk was, that it was more twisted, or had more of the 
spiral curve, than any of the elephants’ tcetli which he had 
seen. 

Dr. H. afterwards examined, also, several more of the tusks 
and finders that had been sent from the Ohio to Dr. Franklin 
and to Lord Shelburne; and, on t];fc whole, he was now fully 
convinced, tliat the supposed American elepliant was an 
animal of another speci&s, a pseudo-elephant, or animal tneog- 
nitum, which naturalists ,werc unacquainted with. He 
imagined, further, that this animal incognitufn wquld prove 
to be the supposed elephant of Siberia, and other parts of 
Europe; and thift the real elephant would be found to have 

been in all ages a native of Asia dhd Africa only. 

_ * __ 

Of several Phetutmena ohserreil during the Ingress of Venus 
intotke SolarlliskjinVlG^ Sy the Rev. W.lIiRsrt F.R. S. 

The telescope Mr, II. used was a reflector two feet in 
length, and modified 55 tin\es E^fugcting the planet to 
enter the solar disk at or near the zenith, he kept his eye con¬ 
stantly fixed at that part of the sun a considerable time 
before the beginning of the transit. The 'first intimation 
which he had of the near approach of the planet, was by ,the 
sudden anpearunce of a violent coruscation, ebullition, or 
agitation if the upper edge of the sun. Mr. IF. had not 
made this observation above five or six seconds, when he 
plainly saw a black notch breaking in upon the sun’s limb, 
and which seemed a portion of a much less sphere than that 
of Venus. 

The same phenomenon of a protuberance, 
whidt Mr. H. oliserved at Madras, in 1761, atj 
both internal contacts, he observed again at this 
last transit: at both times, the protuberance of 
the upper edge of Venus diminished nearly to a 
point before the thread of light between the con¬ 
cave edge of the sun an{j the convex edge was 
perfected, when the protuberance instantaneously In^e oU. 
from the upper edge of tlic sun, hut Venus^d not assume^ts 
circular form till it had descended into Uie'Swr disk, at least 
to the distuu^e, estimation, from tlie upper edge of the sun. 
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In the transit of this present year, he did not taki^ notice^ of 
the same phenomenon as he did of the transit of Venus, in 
India, in - the year 17G1: but he here again insists cm it, tiiat 
such penumbra or dusky shade he then actually saw; but he 
did not recollect that be then saw the ledst undulation, ebul¬ 
lition, or coruscation, as happened in tlie transit of this 
present year. Yet both phenomena were conducive' to the 
same purpose, and served to give him notice of the near ap¬ 
proach of the planet Venus, to the solar disk, the event, in 
both instances, justifying tlie presage; and bol^ appearances 
Tiiighl; be the consequences of the same cause; wnich cause 
might be nothing less thaq the atmosphere of Venus. 


A Joiimey to Mount Etna. Bv the Eon, WiLLtAtr 
, E.tMlLTOS. ‘ 

After having cxaiirined, with much attention, the oper¬ 
ations of Mom’/t V suvius, during five years, and after having 
carefully remarked tnc natfire of the soil ibr 15 miles round 
Naples, Sir W. was well convinced tliat the whole of it has 
been lornicd by volcanic eruptions. 

On the 24th of June, 17()0, Sir W. and two oompatiions left 
Catania, a town situated at the Voot of Moiuit Etna, and passed 
through the inferior, district, of the mountain, called by its 
iiiholiitunts La llcgione rieiu'ontese. It is well watered, ex¬ 
ceedingly fertile, and abounding with vines, and other fruit- 
trees, wliere the lava, or, as it is called there, the Sciara, has 
hud soften and gather soil sufficient for vegetation, 

which he,was convinced from many observations, unless 
assisted by art, does not come to pass iur many ages, perluqis 
a tliousand years or more. 

After about four hours of gradual ascent they arrived at a 
little convent of Benedictine monks, called St. Nicolo dell’ 
Arena, about 13 miles from Catania, and within a mile of the 
volcano, whence issued the last ver^ great eruption, in 
year 1(>69. Tlie lava that ran from it, and on which 
are as yet no signs of vegetation, w 14 miles in length, gudin 
many part$ six in breudtm There has been no such eruption 
since,* thot^b there are signs ofnvany.more terrible, that have 
preceded it. , 

If tlie dates of these explosions could be ascertained, it 
would be very curious, and mark Uie progress of Jtifite wltli 
rdspect to the j^um of vegetation, as the mountains .raid'd 
by them are hmiflerent- states; those which seem to be the « 
most piodcrn are covered witlvashcs only; othen, of an older 
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date* tfrith stndl fdaats and herbs ^%id the most ancient, witli 
the Targeit timbpr-trecs he ever sovr; but he believes the 
latter are so very ancient, as^to be far out of the read) of 
history. On every side are mountains, or fragments of moun¬ 
tains, that have been thrown up various ancient explosions: 
some are near as bigi) aE|Mount.vesuviu8,one, in particular, is 
little less than one mile in perpendicular height, and five in 
circumference at its basis. They are all more or less covered, 
even within their craters, as well as the rich valleys between 
them, witli the largest oak, chesnut, and fir trees, he ever saw 
any where; and, indeed* it is hence, chiefly, that his Sicilian 
IVfajesty's dock-yards are supplied,with timber. As this part 
of Etna was famous for its timber in the time of the tyrants 
of Syracuse, and as it i{!(]uires the great length of time dready 
mentioned, before th(^ master is fit for vegetation, wc may 
conceive the great age of this volcano. 

At one o’clock in the moi'niug of tlie 26th, they pursued 
their journey tiTvrards the* great crater. They passed over 
valleys of snow that never melts,* except there is an eruption 
of lava from the upi)er Crater, which scarcely ev er happens: 
the great eruptions are usually from the middle region, the 
inflamed matter finding, proj^ably, its passage tlirough some 
weak part, Jong before it can rise to the excessive height of the 
upper region, the great mouth^n the $gmmit only serving as 
a common chimney to the volcano. This mountain is situated 
in a gently inclining plain, of about nine miles in cirGiunfer- 
ence; it is about a quarter ef a mile nerpenilicular in height, 
and very steep. — The steep ascent, tne keenness of the, dr, 
the vapours of tlie sulphur, and the violence of the wind, 
which obliged tliem several times to throw themselves flat on 
their faces to avoid being overturned by it, made this latter 
part of the expedition rather inconvenient and disagreeable. 

Soon after they liad seated themselves on the highest point 
of Etna, the sun arose, and displayed a scene that indeed passes 
aR description. Thgy took in at one view a citclb of about 
90b English miles. Tiiey coimtcd from hence 44 Utito moon- * 
tains, (Httle in comparison of their mother Ett^ though they 
would ai>peAt gi^t any where else,) m the mid4^ re^on on 
tho Catania side, and numy others on the otiier sidi^ of the 
mountain, ell of a conical form, and each hav ing its enter t 
many with timben-trees ^flourishing both within and without 
their crater*. The* points ’of those mountaiiu^ )hat bp 
imagined to be the ntbst ancient, are blun^ and the ortCers 
of course more extensive and less deep^an those of the 
mountains formed by expbsions of a later date, which 
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preserve Uioir p 3 rramiilal ftfrm entire. Some have beert so fiir 
mouldered down by time as to have no other appearance of a 
crater than a sort of dimple or hollow on their rounded tops, 
otliers with only a half or a third part of their cone standing; 
tlie parts that are wanting having mouldered down, or perhaps 
been detached from them by eartlyjuakes, which are here 
very frequent. All, however, have been evidently raised by 
explosion; and he believes, on examination, many of the 
whimsical shapes of mountains in other parts of the world 
would prove to have been occasioned by the same natural 
operations. 

They looked into the great crater, which is about two miles 
and a half in circumference: they did not think it safe to go 
round and measure it, as some parts seemed to be very tender 
ground. The inside of the crater, which is incrusted with 
salts and sulphurs like that of Vesuvius, is in the form of an 
inverted hollow cone, and its depth* nearly answers to the 
height of the little mountain that crowns tbe great volcano. 
The smoke, issuing abundihitly from the sides and bottom, 
prevented their seeing quite down'; but the wind clearing 
away the smoke from time to time, they saw tliis inverted 
cone contracted almost to a point. 

As the lavas of Etna are very commonly IS and 20 miles 
in length, six or seven in breadth, and SO feet or more in 
depth, we may jutlge of the prodigious quantities of matter 
emitt^ in a great eruption of this mountain, and of the vast 
cavities tliere in'ust necessarily be within its bowels. 

^e found, with respect to the matter erupted, nothing on 
Mount Etna that Vesuvius does not produce; and there cer* 
tainly is a!'much greater variety in the erupted matter and 
lavas of the latter than of the former: both abound with 
pyrites and crystallisations, or ratlier vitrifications. I'he st‘a> 
shore*at tlie foot of Etna, indeed, abounds with amber, of w'hich 
there is none found at tlie foot of Vesuvius. 


Account of a very remarkable yvwty Musician. Jiy the Hon. 

J)41NES BASmtIOTONtF.R.ii.' '* 

J. O W. T. Mozart, was born at Saltzbourg, in Bavaria, on 
the 17^ of Jan. 17.96. Mr B. was inlbmied, by a most able 
musician and composer, that he frequently saw him at Vienna, 
wben be was little more than four years old. By this time , 
'he>iiat only was capable of executing lessons on hw favourite 
instmment, the harpsichord, but composed some in an easy 
style lyid taste, which were much approved of. His extra* 
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ordinary musical talents soon reached the ears of the Empress^ 
dou ugur^'Who used to place him on her knees while he playtcl 
on the harpsichord. 

Pie came o\er to EnglandT in 1764) where he continued 
more than a year; and durmg this time Mr. D. witnessed 
hib extraordinary abili^es as ,a musiciaiit both at some 
public concerts, and by having been alone with him for a con¬ 
siderable time at his father’s house, lie carried to him a 
nmuusctipt duet, which nas composed by an Pmglish gentle¬ 
man to some favourite words of Metastasio. The whole 
score wan in five parts, viz. accompaniments for a first and 
second v olin, tlie two vocal paints, and a base. Mr. B.’s 
intention, n carrying with him this manuscript-composition, 
was to ht e an irrefragable proof of his abilities, as a player 
at sight, ' being ab ofutel^ impossible that he could have 
overseen lie mu c before. The sf ore was'no sooner put 
upon his <1 bk than V began to play the* symphony in a roost 
masterly m nnerf ai Veil a»in the time and stjle which cor¬ 
responded \ 'ith the ntention of* the composer. 'I'he sym¬ 
phony ended, he took the upper part, leaving the under one 
to his father, llis voice in the tone of it was thin and infan¬ 
tine, but notliing could exceeifthe masterly manner in which 
he sung, llis father, who t^ok the under part in this duet, 
was once or twice out, though^ the ppj^pges were not more 
difHcult dian those in the upper one ;* on which occasion tlie 
sou looked back with some anger, pointing out to him his 
mistakes, and setting him right. He not onfy, however, did 
complete justice to the duet, by singing his own part hi,the 
triK'st taste, and with the greatest precision; he also threw 
in the accompaniments of the two violins, wherevei* they were 
most necessary, and produced the best edects. It is well 
known that none but tiie most capital musicians are cap^le 
of accompanying in this superior style. * 

Hu{^ening to know that little Mozart w'os much taken 
notice of by Munzoli, the famous singer, who came over to 
England in 1764, Mr. B. said to the boy, tliat he should be 
glad to hear an extempore love-song, such as his friend 
Manzoli might choose in an opera. 'JThe boy q/n this, who 
continued to sit at his harpsichord, looked back witli* much 
sfehness, and immediately began five or six lines of a jai^on 
recitative proper to introduce a love-song. He then played 
a symphony which migbf correspond with an air composed to, 
the single word Affetto. It had a first and second par^ irhiti), 
together wdth the symphonies, was of Uie length tiiat <^iu- 
Bongs genera^y are. , 
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Finding that he vros in humour, and as it were inspired, 
Mr. H. then draired him to compose a song of rag^ such as 
might be jmiper for Uie opera-stage. The boy again looked 
iMick with much archn^, and^b^^ five or six lines of a 
jargon recitative proper to precede a song of anger. This 
lasted also about the same time with the song of love; and in 
the middle of it, he had worked himself up to such a pitch, 
that he beat his harpsichord like a, person possessed, rising 
sometimes in his chair. The word he pitched op for this 
second extemporary composition was Perado. 

After this he played a difficult lesson, which he had finished 
a day or two before: his execution was amazing, considering 
that his little fingers could scarcely reach a fitUi on the harp¬ 
sichord. His astonishing readiness, llowcver, did not ari<!C 
merely from great practice; he had a thorough knowledge of 
the fundamentad principles of com^sitlon, as, on producing a 
treble, he immediate’y wrote a base under it, which, when 
tried, had a very good effect. t 

Mr, B. made frequent enquiries with regard to this very 
extraordinary genius after he left England, and was told, in 
1769, that he was then at Saltzbourg, where he had composed 
several oratorios, which were much admired. lie was also 
informed, that the Prince of SBltzbourg, not crediting that 
such masterly compassions were really those of a child, shut 
him up for a week, durmg which he was not permitted to see 
any one, and was left.only with music-piqier, and the words 
of an oratorio. ‘During this short time he composed a very 
capi^tal oratorio, which was most highly approved, on being 
performed. 

Having cbted these proofs of Mozart’s genius, when of 
almost an infantine age, it may not be improper, perhaps, to 
compare them with what has been well attested, with r^^ard 
to other instances of the same sort. Among fbese, John 
Barratier has been roost particularly distinguished, who is said 
to have understood Latin when he was but four years ol^ 
Hebrew when nh, and three other languages at Uie age of 
nine. This aame prodigy of pbilologic^ learning also trans¬ 
lated the ^vels of Habbi mnjamin when 11 years old, 
accompanying his version witli notes and dissertations. Before 
his death, which happened under the age of 20, BarratlA’ 
seems to have astonished Germany with hU amazing extent of 
learning. 

'^The Rev. Mr. Manwaring, in his Memoirs of Handel, has 
given.us a still more apposite instance, and in the same 
science. I'his great musician began to play on the clavichord 
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when he was but seven ^ears ef age, And is said ta have eoni' 
posed ^onie church^services when he was only nine years old, 
as also tlie opera bf Almeria, when he did not exceed 14. 

Joumal of a V^offe, made by Order the J^tyal Societyi to 
Chat chill Htoer, on the^North-dbe^ Coast of Hudson's 
if Thirteen MonOif Residence tn that Country f and if the 
^wage back U> England f in 1768 and 1769. By Wis<^ 
Wales. 

This sea-joumai is now very uninteresting. The party 
sailed from tlic river, May 31. 1768; and July 2.3. arrived at 
the island of llesolution, which forms the north shore at the 
entrance of Hudson’s ditraitb, where the variation of the 
needle was found 39° 48' west. 

On the 8th of Aug. tlfey airived at ,the factory in Churchill 
River, their desired stauon. The soil consists entirely of high 
bare rocks, or losse gravela. among the latter, there shoots 
up, iu the lower places, many dwarf-willowi^ and birch; in 
the higher ones some small gooseberry-bushes; but these do 
nut grow upright as in England, but creep along the gravel 
like the bramble-bi ler. They saw, besides'these, some straw* 
berries, many cranberries, anef a few bilberries; but none of 
these were yet ripe, except a fe^ of the^last. Tbey also saw 
soiue few plants creeping among the ’n^oss; but none that 
they knew, except the dandelion and small yarrow. 

Mr. W. found here three very troublesome insects. The 
first is the mosquito, too common in all parts of America, 
and too well known to need dcsci ibing here. Tlie secondi is 
a very small fiy, called (he supposes on ac count of ..its small- 
ness) the saud-lly. These, in a hot uilai day, are intolendily 
troublesome: there are continually millions of them about 
one's face and eyes, so that it is impossible either to speak, 
breatlie, or look, without having one's mouth, nose, or eyes 
full of them. One comfortable arcumstance is, that the least 
breath of wind disperses them in an instant. The third in¬ 
sect is mudi^like the large fiesh-flv in England: but at least 
tliree times as large: these, on wnateVtf part thqy fix their 
teeth, are sure to carry a piece away with them, an auAanqe 
of which he had frequently seen and experienced. 

The 16th, Mr. Vv. went with Mr. Fowler about 10 miles' 
up thq country, which, as 'far as they Went, was nothiim hut ^ 
banks of loose gravel, bare rocks, or marshes, which a|e ‘ 
overflowed by the spring-tides, and do not get dsrt before 
tlKiy return and overflow them again. Their errana to 
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see if they could not 6nd some sand likely to produce* corn ; 
und in all tlmt extent they did not find one acre, which was 
likely to do jt. In some of tlie marshes the grass is very 
long, and with much labour tliey cut and diy as much hay as 
keeps three horses, two cowb, a bull, and two or three goats, 
.he whole winter. He saw many acres of land covered With 
fiT'trees, sofiie of which mighlt be pei^Uaps about 20 feet high: 
these grow chiefly on the borders of tlie marsh-lands, or, which 
is the same thing, round the skirts of the rocky parts. 

November the 6th, the river, which is very rapid, and 
about a mile over at its mouth, was frozen fast over from 
side to side, so that the pcoi)le walked across it to their tents: 
also the same morning, a lialf-pint glass of British brandy 
was froizen solid in the observator^ii Not a bird of any 
kind was now to be seen at the fectory, except now and 
then a solitary crow, or a very Small' bird about the size of 
a wren. » 

In January, 1769, the cold began to be ej'tremcly intense* 
even in their little cabin, owhich was scarcely three yards 
square, and in which they constantly kept a very large fire, 
it had such an effect, that the little alarm-clock would not go 
without an additional weight, and often not with that. The 
head t)f Mr. VV.’s bed-place, for want of knowing better, 
went against one of the outside walls of the house; and 
though they were of' stone, near three feet thick, and lined 
witli inch boards, supported at least three inches from the 
walls, the bedditig was frozen to the boards every morning; 
and before the end of February, these boards were covered 
witVi ice almost half as thick as themselves. Towards the 
latter cnd«6f January, when the cold was so very intense, he 
carried a half-pint of brandy, perfectly fluid, into thp open 
air, and in less than two minutes it was as thick as treacle ; 
in abtiut five, it had a very strong ice on the top. 

It was now almost impossible to sleep an hour together, 
more especially on very cold nights, without being awakened 
by the cracking of the beams in Uie house, which were rent 
by the prodigious expansive power of the frost. It ^as very 
easy to mistake them''for the guns on the top of the house* 

' whichPare three-pounders. But those are nothing to what 
we frequently hear from the rocks up the country, and along 
the coast; these often bursting with a report equal to that of 
^many^ heavy artillery fired together, and the splintery are ' 
'thrown to an amazing distance. 

March 19th, it thawed in the sun, for the first time, and 
on the 26th it tliuwed in reality. 'Hie yard of the factory 
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was that day almoat covered with water After this, it con- 
'tiaued to thaw etety day about nocnii when the sun was out : 
and by the 23d of April the ground was in many places 
bare. On the 26th it raindd very fast, almost tibe wliole 
night, which was the first rain after October the Sd, 1768. 

During most of the winter months, November, Decern* 
b«-, Januarjr, February,' and March, the tliermometer witli- 
out wus considerably below zero, the lowest of all being ■— 45, 
that is, 15 below 0, which was on the SSd of January. .And 
the highest state was + 80^ viz. on tlie Sd of July. 


OhsenationH on the Aphides of Linnteus. By Dr. TFiLifAM 
BiciuRmoN, of Ripouy Yorkshire, 

Though the aphidds are distinguished by LiuniEus into 
mare than 30 species, still Dr. R. is ratisfied, from his own 
observation, thaf the distinct species are even double that 
nuOtber: nor can he altogether* agree with this ingenious 
author, that there are a greater variety of plants pr^ucing 
aphides than there are di^ent sorts of this insect. Where 
plants* arc of a like nature, they are usually frequented by the 
same insects; but many of these plants will be found to sup* 
port two or more quite diilerunt 80 );ts. On the peach and 
nectarine, indeed, the aphides' are tue'’ same, and he did not 
find on these trees more than one sort. The plum*tree, on 
the other hand, has two sorts, very distinct from each other; 
one of d yellowish green, w ith a round short body; the oilier 
of a bluish green, us it were enamelled with white, and the 
sliape more oblong. On the gooseberry-bush and currant 
the bsme aphides may be found t but each of these is inha¬ 
bited by iwo very different species; one being of a dusky 
green, with a short plump body ; the other of a paler green, 
the body more taper, and transversely wrinkled. To these 
instances he further adds, that tho rose-tree supports not less 
than three distinct species; the largest of which is of a deep 
green, having long legs of a brownish cast, with the joints of 
a very dark &own, as are also the liorns and antennae; a 
second sort is paler green, lias much shorter legs* anti a more 
fiat body; the third sort is of a pale red, its body transversely 
wrinkled, and is most frcouently on the sweetbriar. 

1^ at the beginning bt February, the weather ha|iuens to 
be so warm, as to make the buds of the rose-tree swell 
ap))Cnr green, small aphides are frequently tt> be found upon 
tluw, not larger than the,yjung ones in summer, when nrst 
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produced. But there being no old ones to be found ot this 
time of the year, which in summer he liad observed to be 
viviparous, he was formerly not a little pefplexed by such 
different appearances, and was Almost induced to give credit 
to the old doctrine of equivocal generation 

Those which withstand the severity of the weather seldom 
come to thfcir full growth before me month of April; at 
which time they usually begin to breed, after twice casting 
off tlieir exuviae, or outer covering. It then appears tliat 
that they are all females, which produce each of them a very 
numerous progeny. As before observed, they are viviparous; 
and what is equally uiu'ommon, the young ones all come into 
the world backwards. V^hen they first come from the 
parent, they are enveloped by a thin • membrane, having in 
this situation the appearance of an oval egg; which probably 
induced Hcaumur to suspect thdt tile eggs discovered by 
'Bonnet were nothing more than abortions. This egg-liko 
appearance adheres by one extrje^ity to the mother, while 
the young one contained extends the other ; by that means 
gradually drawing the ruptured membrane, over the head 
and bo(fy, to the hind feet. During this operation, and for 
some time after, by means of'something glutinous, the fore 
part of the litad adheres to tlid'yent of tlie parent. Being 
thus suspended in the air, it soon frees itself from the mem¬ 
brane in which it was 'ednfined; and after its limbs are a little 
strengthened, is set down on some tender shoot, and then 
left to prov ide for itself. When the spring proves mild, and 
consequently favourable to this kind of insect. Dr. R. has 
obseirved not only the rose-trees, but various kinds of fruit- 
trees, to be.grtutly injured by them. 

In the spring months, there appear on the rose-tree only 
two generations of aphides, including those which imme¬ 
diately* proceed from the last year’s tggs; the warmth of the 
summer adds so much to their fertility, that no less than five 
generations succeed each other during that interval. One is 
produced in May, which twice casts off its covering; while 
the inontlis of June and July each supply two more, which 
cast ofT their coverings three or four times, according to the 
difFcrcn&warmth of the season. 'Diis frequent change of the, 
outej^tw^ng is the more extraordinary, as it is the oftenest 
renting when the insects come the soonest to their growth; 
w|pp Dr. R. has sometimes observed to happen in ten da 3 r 8 , 
warmth and plenty of nourishment have mutumlj 
ifimired. 

^JEarljr in the month of June, some of the third generation. 
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which ■were produced about the middle of May, after casting 
-off thtiir last covering, discover four erect wings, mOch longer 
than their bodietf; and the same is observable in aH the sue* 
ceeding generations, which afe produced during tlie summer 
months, without, howe^ or, distinguishing any diversity of sex, 
as is usual in several other kind^ of insects. For some time 
before the aphides come to their full growth, !t is easy to 
discover which of them will have wings, by a remarkable 
fulness in the breast, which in the others is hardly to be 
distin^shed from the body. When the last covering is re¬ 
jected, the wings, which were before folded up in a very 
narrow compass, gradually extend themselves in a most sur¬ 
prising manner, till their dimensions are at last very con- 
sidertmle. ' 

A very small black ichneumon fly, with a slender body, 
and very long antennse, darts its pqinted tail" into the bodies 
of the aphides, at the san)e time (h'positing an egg in each. 
This egg produees a worm, which feeds on the containing 
insect, till it has acquired its ful> growth; when it is usually 
changed to that kind of>fly from which it had its origin. In 
tliis, however, it is sometimes prevented by another sort of 
small black dy, which wounds this worm through its pearl- 
likt habitation ; and by laying one of its eg^ in it, instead 
of the former dy, produces its own likeness. 

In the autumn, Dr. II. finds three' more generations of 
aphides to be produced; two of which make their appearance 
in the month of August, and the third usually before the 
middle of September. As the first two differ in no respect 
from those which are met with in summer, it would be 
wasting time to dwell any longer on them; but the third, 
differing greatly from all the rest, demands our giving it a 
more serious attention. Though all the aphides which have 
hitherto appeared were females, in this tenth generatlbn are 
found Severn male insects; not that they are by any means 
so numerous as the females, being only produced by a small 
part of the former generation. To wnich Dr. R. further 
adds, that he has ol^rved those which produce males pre- 
viou^y to have produced a number ^if females^ which in all 
rejects resemble those already described. • 

inie females have at first altogether the same appearance 
with those of the former generations; but in a few days their 
colour changes from a ^reen to a yellow, which is gradually 
converted into an orange-colour, before they come to tfieir 
full growth. They differ likewise in another respect, at least 
firom those which occur in.the summer, that all thos^ yellow 

" V 2 
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females are without wings. The male insects are, hoSirever, 
still niore ietnarkable, their outward apnearwce readil;|i dis¬ 
tinguishing them from tlie females^ of this and all other 
generations. When first produced they are not of a green 
colour, like the rest, but of a reddish brown; and have after¬ 
wards, TV hen they begin to tjiicken pbout the breast, a dark 
line along tK^e middle of the back. These male insects come 
to their full growth in about three weeks’ time, and then cast 
off their last covering; the whole insect being after this oper¬ 
ation of a bright yellow, the wings only excepted. But tncy 
soon change to a darker yellow, and in a few hours to a very 
dark brown; if we cxce])^ the body, which is something 
lighter coloured, and has a reddish cast, lliey are all of the 
winged sort; and the wings, which afe white at first, soon 
bcLoinc ti ivnsparent, and at length appear like very fine black 
gau/e. 

Though Dr. R. has‘observed that the contents of the eggs 
have the appearance of a unifomv fluid ; thatr this cannot in 
reality be the casp, sufficiently appears from the aphides they 
produce in the spring, without any other aid than the warmth 
of tlie season. Nor is a single insect to be esteemed the 
whole product, of an egg, since it has been clearly show n, 
that ten generations .succeed eai^i other ; the first rudiments 
of which must have been originally in the egg. The wonder 
however becomes still‘greater, when we consider the nunibtr 
of inihv iduals in each generation; thi> being, he is fully con¬ 
vinced, at a nicdfum, not less than 50. Whoever pleases to 
multiply by 50, nine times over, may by Uiis means form 
some notion of the CTeat number of insects produced from a 
single egg ;.but will at the same time find that number so 
immense, as to exceed all comprehension, and indeed to be 
.little short of infinity. 


Astronomical Observations made, by AppointmenJl of the Hoyal 
iSoctUy, at King Gemge's Islatul in the Houth Sea, Jig 
Nr. CuAHhBs Gkken and Lmdenant Jams Cook. 

Thk first i’]>pearancivof Venus on the sun was certainly 
only^^Mteifambra, and the contact of tlie limbs did not 
ha{>.|^u|Bl several seconds after, and then it appeared as 
in lliis appearance was observed botli by mr. Green 

anmB^ but tiie time it happened vas not noted by either 
of #: ‘it appeared to be very difficult to judge precisely 
of the times that the internal contacts of the body of Venus 
liappened, by reason of the darkness of the penumbra at the 
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Bun’s it being tbere nedrlj, if not quite, as dark as Uie 
planet. i 

'■ At .this timeua faint light, much 
weaker than the rest of the penum* 
bru, appeared to converge towards 
the point of contact, but did not 
quite reach it: see fig. £, This was , 
seen by myself and the two other 
observers, and was of great assist¬ 
ance to us in judging of the time of 
the internal contacts of the dark 
body of Venus, >»ith the sun’s limb. 

The first internal contact, or the limb of Venus, seemed to 
coincide with the suu^, as represented by fig. 3. 




2’Aa Quofitity of the Sun's Parallax^ as deduced from Ihs 

Oh^rvations of the Transit of VenuSi June 3. 1769. By 

Thomas Hornsby, 31. A\ F. R. S,^ 

The uncertainty as t,o the quantity of the sun’s parallax, 
deduced from the observations of the transit of Venus in 1761, 
(whether it arose from the unfivourable position of the planet, 
so that a sufficient difiereucs of time in the total duration of 
the transit was not, and indeed could not be, obtained from 
observations made at different- placej ,*• or from the disagree¬ 
ment of the observations of different astronomers, which 
were to serve as terms of comparison,) seems now to be 
entirely removed; and from the observations made in distant 
parts by the astronomers of different nations, and espec ially 
from those made under the patronage and direction of this 
society, the learned of the present time may congratulate 
themselves on obtaining as accurate a determination of the 
sun’s distance as perhaps the nature of the subject will admit. 

The parallax on the third of June being 8".65, the mean 
parallax will be found to be - 8".7H; and if the semidinmeteT 
of-the earth be supposed 3985 ■English miles, the mean 
distance of the earth from the sun will 93,726)900 English 
miles. 

Observations on Vegefutlon. By Mr, Mustel of Rouen, 

Many celebrated writers, induced by the analogy which 
they observed between the vegetable and animal kingdoms, 
have admitted the circulaticm of the sap in the one, Si a 
siniilur niiuincr to the circulation of the blood in the otlur. 
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On the 12th of January, Mr. Mustcl placed several .shruhs 
in pots against the windows of his hot-house, some within the 
house, and others without it. Tltrough holcatnade for this pur- 
pose in the panes of glass, he pnssed a brandi of each of the 
shrubs, so that those on the inside had a branch without, 
and those on the outside .one within; after tliis, he took care 
that the holes should be exactly clodi:d and luted. 

The 20th of January, a week after this disposition, all the 
branches that were in the hot-house began to disclose their 
buds. In the beginning of February there appeared leaves, 
and towards the end of it shoots of a considerable length, 
which presented the young flowers. A dwarf apple-tree and 
several rose-trees, being s'ubniitted to the same experiment, 
showed the same appearance then asAhey commonly put on 
in May; in short, all the branches which were within the 
hot-house, and.cpnsequently kept'ln the warm air, were green 
at the end of Fcbru{iry^ and had their shoots in great for* 
wardness. Very diiferent were tljose parts /if the same tree 
\v hich were without, and exposed to the cold. None of these 
gave the least sign of vegetation; and the frost, which was 
intense at that time, broke a rose-pot placed on the outside, 
and killed some of the branchbs of that very tree, which on 
the inside was every day putting forth more and more shoots, 
le.ives, and buds, so that it was in full vegetation on one side, 
while frozen on the Other. 

The continuance of the frost occasioned no change in any 
of the internal branches. They all continued in a very brisk 
and verdant state, as if they did not belong to the tree, 
wbibh, on the outside, appeared in a state of the greatest 
suffering. ,'On the 15th of March, notwithstanding the 
severity of the season, all was in full bloom. The apple-tree 
had its root, its stem, and part of its branches, in the hot- 
housei. These branches were covered with leaves and 
flowers; but the branches of the same tree, which were 
carried to the outside, and exposed to the cold air, did not in 
the least partake of the activity of the rest, but were 
absolutely in the same staU* which all trees are in during 
winter. A rose-tree, 'in tlie same position, shewed long 
shoots •with leaves and buds; it had even shot a vigorous 
bran<^ on ^'istalk, while a branch which passed through to 
the outsldsHiad not begun to produce any thing, but was in 
the saine<flBte with other rose-trees4cft in the ground. 

' ^e^ititerior branches continued their productions in a 
regular manner, and the external ones began theirs at the 
same time, and in the same manner, as they .would have dpne 
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had they been left in the ground. The fruits of the interior 
..branches of the apple-tree were, in the beginning of May, of 
thd “Size of nutihegs; while the blossoms but just began to 
show themselves on the branches without. - 

The consequences seemed to prove, 1. That the circulation 
of the sap does not take place in plants as the circulation 
of the blood in animals. SJ. ‘fhat each part »of a tree is 
furnished with a suflScient quantity of sap to effect the first 
production of buds, flowers, and fruits. 3. I'hat it is heat 
which unfolds the leaves, and produces the other parts of 
fructification, in the branch exposed to its action. From this 
it appears, that the vegetable economy is different from the 
animal, and that those who endeavoured to establish the cir¬ 
culation in both carried their analogy too far. 


Eoeperimemts and Observations on die Singing of Birds. By 
. the Hon. JD^ms BAHanfaroir, F.P. JR. S. 

To chirp is the first sound which a youqg bird utters, as a 
cry for food, and is different in all nestlings, if accurately at¬ 
tended to; so that the hearer may tlistinguish of what spe¬ 
cies the birds arc, though the nest may hang out of his sight 
and reach, 'file call of a bird is tliat sound which it is able 
to make, when about a month old ; it is, in most instances, a 
repetition of one and the sdnie note* is retained by the bird 
as long as it lives, and is common, generally, to both the cock 
and hen. The next stage in the notes of a*bird is termed, by 
the bird-catchers, recor^ng. This attempt in the nestling to 
sing may be compared to the imperfect endeavour in a’ child 
to babble. A young bird commonly continues’/o record for 
10 or 11 months, when he is able to execute every part of 
his song, which afterwards continues fixed, and is scarcely 
ever altered. When the bird is thus become perfect in his 
lesson, he is said to sing his song round, or in ail its varieties 
of passages, which he connects together, and executes witli- 
out a pause. 

Notes in birds are no more innate than language is in man, 
and depend entirely on the master under which they are 
bred, as far as their organs will enable them to instate the 
sounds which they have frequent opportunities of hearing. 
Mr. B, educated nestling linnets under the three best singing 
larks, the skylark, wodHlark, and titlark, every one of which, 
instead of the linnet’s song, adhered entirely to that of* their 
respective instructors. When the note of tlie titlark-linnet 
' was thoroughly fixed, he. hung the bird in a room with two 
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common linnets, for a quarter of a year, wrhlch were ftill in 
song; the titlark'liiinet, however, did not borrow any pas¬ 
sages from the linnet’s song, but adhered steadfastly to that of 
the titlark. Having some curiosity to find out whether a 
European nestling would equally learn the note of an African 
bird, he educated a young linnet under a veftgolina, which 
imitated its African muster sh exactly, without any mixture 
of tlie linnet-song, that it was impossible to distinguibh the 
one from the other. This vengolina linnet was absolutely per¬ 
fect, without ever uttering a single note by which it could 
liaA e been known to be a linnet. 

Mr. B. took a common sparrow from the nest when it was 
fledged, and educated him under a linnet: the bird, however, 
by accident, heard a goldfinch also, and his song was, there¬ 
fore, a mixture of the linnet and goldfinch. Mr. B. educated 
a young robin undcra veijr fine nig\itingale ; which, however, 
began already to be owt of song, and was perfectly mute in 
less than a fortnight. 7'his robin ,a/lerwurds « uug three parts 
in four nightingale, and the«'rest of his song was what the 
bird-catchers call rubbish, or no particular note whatever. 
He educated a nestling robin under a woodlark-linnet, which 
was full in song, and hung very 'near to him for a month to¬ 
gether ; attcr which the rebin w'a!> removed to another house, 
where he could only hep a sk} lurk-linnet. Tlic consequence 
was that the nestling (lid ndt sing a note of woodlark, 
thougii he afterwards hung him again just above the wood¬ 
lark-linnet, but adliered entirely to the song of the skylark- 
Jlinnet. 

Some passages of the song in a few kinds of birds corres¬ 
pond with the intervals of our musical scale, of which the 
cuckoo is a striking and known instance ; much the greater 
part, however, of such song is not capable of musical nota¬ 
tions. *Aa a bird’s pitch is higher than that of any instru¬ 
ment, we arc at a loss when we attempt to mark their notes 
in musical characters, which we can so readily apply to such 
as we can distinguish with prccfslon. An insurmountable 
difficulty is, that the intervals I'scd by birds are commonly so 
minute, timt we cannot judge at all of them, from the more 
noss inCerva^s into which we divide our musical octave. 
ThouglY we cannot attain the more delicate and imperceptible 
intervals in the song of birds, yet many of them are capable 
of whistling tunes with our more gi^ss intervals, as is well 
kiiovfn 6y the common instances of piping bullfinches and 
canary, birds. 
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Most people, who have not attended to the notes of bl^ 

^ suppose that those of ever^ species sing exactly the same 
* notes and passslges ; which is % no mpans true, though it is 
admitted that there is a general resemblance. Thus the 
London bird-catchers prefer the song of the Kentish gold¬ 
finches, but Essex chafiinchcs; and wlicn they sell the bird 
to those who can tlni^ distinguish, inform tile buyer that 
it has such a note, which is very well understood between 
them. Some of the nightingale-fanciers also prefer a Surrey 
bird to those of Middlesex. These differences in the song of 
birds of the same species cannot, perhaps, be compared to 
any thing more apposite than tjie varieties of the provincial 
dialects. 

The nightingale seems to have been fixed on, almost uni¬ 
versally, as the most capital of singing birds, which Miperiority 
it certainly may boldly challenge: one reason, however, of 
this bird’s being more attended to than others is, that it sings 
in the night. *In the finet place, its tone is infinitely more 
mellow than that of any other biril, thougl'^ at the same time, 
by a proper exertion'of its musical powers, it can be ex¬ 
cessively brilliant. When this bird sang its song round, in 
its whole compass, Mr. li. lias observed Ifi tlilferent begin¬ 
nings and closes, at tbc ’same time that the intermediate 
notes were commonly varied in tb(;ir succession with such 
judgment as to. produce a most pleasing variety. But it is 
not only in tone and vaiioty tliat the nightingale excels ; the 
bird also sings with superior judgnuait dnd taste. Mr. B. 
has observed, that bis nightingale began sol’tly like the ancient 
orators; reserving its breath to swell certain notes, which 
by this means had a most astonishing efl’ect, and.w liich eludes 
all verbal description. 

'Phe bird wdiieh approaches nearest to tlie excellence of 
the nightingale, in this respect, is the skylark ; but then the 
tone is infinitely inferior in point of mellowness: most other 
singing birds !u»vc not above four or five changes. The next 
point of superiority in a nightingale is its continuanre of 
song, without a pause, which Mr. B. has observed sometimes 
not to be less than 20 seconds. Whenever rcj^piration, how¬ 
ever, became necessary, it was taken with as inuch^udgntent 
as by an opera singer. 

Mr. B. here inserts a table, by which the comparative 
merit of the British singing birds maybe examined,, in winch 
the number 20 denotes the point of absolute perfection; 
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Mellowness 
of tone. 

Complies. 

Exflciiti’ort. 

Nightingale 

19 

16 

19 

Skylark - * 

0^ 

18 

18 

Woodlark 

18 

12 

8 

Titlark 

12 

12 

12 

Linnet • - - 

♦ 12 / 

IG 

18 

Goldfinch 

4 

12 

12 

(Miaffinch 

4 

8 

8 

Greenfinch 

4 

4 

6 

Hedge-sparrow 

6 

4 

4 

Aberdavine (or siskin) 

2 

4 

• 

4 

Kedpole - - * 

0 

4 

4 

Thrush 

4 

4 

4 

lllackhird 

4 

2 

2 

llobin , - 

6^ 

12 

12 

Wren - ~ 

0 

4 

4 

R eeil-sparrow 

0 


2 

Blackcap, or the NorfolJ^) 

14 

14 

niock-nighi ingale 

-1 , 


It may he asked, how birds originally came by the notes 
which are peculiar to each species. The answer, however, to 
this is, that the origin of the notes of birds, together with its 
gradual progress, is as^ ^liflicult^to be traced as that of the 
dilferent languages in nations. The loss of .the parent cock, 
at the critiem time for instruction, has, doubtless, produced 
those varieties which are in the song of each species; because 
then the nestling has either attended to the song of some 
other birds, or, perhaps, invented some new notes of its own, 
which are afterwards perpetuated from generation to gener¬ 
ation, till similar accidents produce other alterations. 


The History of the Sea Anemonies. By Abbe Dtcuvkihare, 
. at Havre de Grace, 

THE sea anemonies found or the coast of the Havre' seem 
to constitute three diffesent species. Those 
here put gin the first class, because in certain 
positiefii} they resemble mdst the fiower known 
by the name of anemone, cling or adhere to 
rocks and stones, and are often found in the 
iioleduthat chance to be in them, and seem 
to Uke^the surface of the water. TTie-outer 
ahap^^' the body of this animal, w'hen i$ 
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contfacts itself, is mucli like a truncated cone, as m the en> 
. graving, with its basis fixed and strongly clinging to the 
roci^ Its upper part is terminated with a hollow. This 
cone is often perpcndiculaf to its basis: sometimes it lies in 
an oblitjue position to it, or the basis spreads itself irregularly; 
so that from a round it alters |o an elliptical shape. 

Sometimes it imitates pretty exactly the inclosing out- 
Icavcs of anemonics, while 
the limbs of the animal are 
not unlike the shag, or inner 
part of these flowers, as in ^ 
the engraving. At other 
times it assumes the shape 
expressed by the other engrtwing. Indeed these 'animals 
alter their forms so often, t^ it would be difficult, perhaps, 
even impossible, to descrio^Hiem exactly. ♦ One part of tlieir 
b.)dy or limbs swells at times very considerably, at the ex¬ 
pense of the rist. 'I he 'figures and the particular observ¬ 
ations will supply wliat is waftting here.. With regard to 
their colours, they vdry amazingly. Every hue of purple, 
green, brown, and violet, is ,to be seen blended together. A 
great number of them are of one uniform colour; while 
others are spotted either ’symmetrically, ns in stripes, or in 
an irregular, but always pleasing ^planner. Most of them 
have round their basis a blue or white streak, broader or nar¬ 
rower, which produces a sort of ring. When many of these 
animals are put together at the bottom of a flattish and wide 
vessel, the whole appears as a bed of anemonics. , 

The sea anemonics of the second species are pretty nearly 
shaped out as those of the first, 
but they are much larger. Mr. 

D. had some, kept in sea-water, 
that were 18 or 20 inches in cir¬ 
cumference. Their cloak or outer 
skin is rough like shagreen, or 
full of little knobs: see the en¬ 
graving. They remain in the 
sand, sticking to the loose stones 
in it, and stretch out Uieir limbs 
to the top, in order to lay hold of 
their prey, as soon as ,it touches 
tlie superficies of the sand. The 
flower of poppies is said to be the plague and distrlss of 
paintets, to represent exactly the variety and brilliancy of its 
colours; t^e same may be said of the sea anemone's of this 
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larger species. The purest white, carmine, and ultramhrinc, 
would liardiy be bright enough to paint them properly. The 
limbs of some of them are of a moderate or dim colour, at 
the same time that the cloak ts made up of the brightest 
colours. The mouth is in the centre of the upper part: it is 
not always sl^apedin the sam<^manner in other anemonies as 
it is seen here, or at least does nut always appear to be so. 
This anemone has five rows of limbs. Iliere are 10 in the 
innermost row; the like nuiiiber in the second; 120 in the 
third; 3J in the fourth; and SO in the fifth. When the ani> 
inal is out of the water, and is squeezed, it spirts out water 
at the mouth and at >everai (tf its limbs at the same time; so 
that it imitates pretty well the play of water-works. When 
the limbs are drawn in closer together,' they give it the look 
of a flower, especially of an anyone. ^ 

W'hat first offered itself, to D.'s observations, is what 
diatinguishes thcbc animals from plants, viz. progressive mo¬ 
tion, by the help of which they'cuti shift tiicir place; tlie 
other determinate cuotions, which they are enabled to lay 
hold of their prey; the means they idakc use of to defend 
themselves; their deglutition, digestion, evacuations, and, 
lastly, the propagation of tiicir species, &c. What little he 
has had an opportunity to see of those functions appears suf¬ 
ficient to place tliese cr^aj^ures iq the class of spontaneous ani¬ 
mals, rather than in the dark indeterminate list of zoophytes. 

In May, 1772, he clipped 'all the limbs of a purple anemone 
of the first species. Soon after, these limbs began to bud 
out again. The .30th of July they were clipped a second 
time, and grew again in less than a month. Having cut them 
a third time,'they had a third shooting out. The same expe¬ 
riment on a green anemone had the like success. It seems 
these reproductions might extend as far, or be as often re¬ 
peated, as patience and curiosity would admit. Several ex¬ 
periments have convinced him that one single limb of these 
anemonies being cut off retains a power to fasten itself to 
any small body that is brought near it, either by its end, or 
by the siue towards the end, but not by that part where the 
clinning was made. 

These Animals can live a whole year, and perhaps much 
longer, without any other food than what they chance to find 
disseminated in the sea-water. Thqy do not want manpr 
mq.tlons .to procure their food, besides stretching out their 
limbsv to receive such as comes within tlieir reach; and they 
remain surrounded with muscles, &c. witliout lading hold of 
any of them. He has given anemonies some of (hese mus- 
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cles aHve, but with their shells closed, and about six lines in 
- Jen^. They were swallowed in that state; and 40, 50, and 
60 hours after, ’the shells were thrown up at the mouth, 
empty and perfec^ clearedf even from the small tendons 
which connect the fish to its shells. Tlie anemonies swallow 
and digest small fish, an(| bits qf larger fish, or of raw meat, 
when offered to them. Wlien they cannot digest some of 
the food, they throw it up at the mouth, either whole or 
partly dissolved into a viscous liquor, which may, in some 
measure, be considered as their excrements. 


Letter from the Sieur SciaNFTTF, ‘Mai/or of La Rochelle, and 

tecond perpetutd Se^rretary of the Acadtmy of that Cky, 

The cxperirqeut, of whic}i ^m going to give an account, 
was made in the presence of Ve Academy of this city. A 
live torpedo was placed on a tabl?. *Uound another table 
stood five persotft insulated; Tno brass wires, each 13 feet 
long, were suspended to the ceilidg by silken«strings. One of 
these wires rested by one end on the wet napkin on which 
the fish lay; the other end w;is immersed in a basin full of 
water placed on the second j^nblc, on which stood four other 
basins likewise full of water. The first person put a finger of 
one hand in the basin in which^the wif^was immersed, and a 
finger of the other hand in the second basin. The second 
person put a finger of one hand in this last basin, and a finger 
of the other hand in the third, and so on successively, till the 
five persons communicated with one another by the water in 
the basins. The result of the experiment showed that 
the action of the torpedo is communicated by the same 
mediums as that of the electric fluid. The bodies which in- 
tercept the action of the one intercept, likewise, the action of 
the other. The effects produced by the torpedo resemble in 
every respect a weak electricity. 

The eimet of the animal was, in these experiments, trans¬ 
mitted through as great an extent and variety of conductors 
as almost at any time we had been able to'obtain it, and the 
experiments included nearly all the points, in which its analogy 
with the effect of the Leyden phial had been observeef. 

The torpedo, on this occasion, dispensed only the distinct, 
instantaneous stroke, so wjell known by the name of the electric 
shock. That protracted but lighter sensation, that tospor or. 
numbness which he at times induces, and from which he taiies 
his name, was not then experienced from the animal; but it 
was imitated jvith artificial electricity, and shown to be pro- 
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duc'ible by a quick consecution of minute shocks. Tliis, in 
the torpedo, may perhaps be effected by the successive dis¬ 
charge of his numerous cylinders, in the nature of a running 
hru of musketry: the strong Single shock may be his ge¬ 
neral volley. In the continued effect, os well as the instan¬ 
taneous, hjs eyes, usually .prominent, are withdrawn into 
their sockets. The same ex])eriments, performed with the 
same torpedos, were, on the two succeeding days, repeated 
before numerous companies of the principm inhabitants of 
La Rochelle. 

Several persons, forming as many distinct circuits, can be 
affected by one stroke of the animal, as well as when joinc'd 
in a single circuit. For instance, four persons, touching 
separately his upper and lower surfa'ces, were all affected; 
two persons likewise, after th^lectricity had passed through 
a wire into a basin of wateifRansmitted it trom thence, in 
two distinct channels, a^ their sensation convinced them, into 
tiuother basin of water, whenco it was conducted, probably 
in a united state, by a single wire. IIow much further the 
effect might be thus divided and 'subdivided into different 
ehaimeK, was not determined; but it was found to bo pro- 
])ortionably w’eaki'iied by multiplying these circuits, as it had 
been by extending the single circuit. 

The organs themsyUes, when uncharged, appeared to be, 
not intoi'iorly we might suppose, but rather exteriorly, con¬ 
ductors of a shock. An insulated person touching two tor* 
podos, near each other, on a damp tabic, with his fingers 
placed, one on the organ of one fish, and another on the organ 
of tile other, was sensible of shocks, sometimes delivered by 
one fish, and sometimes by the other, as might he discovered 
b}' the respective winking of their e^es. 'I’liat the organs 
uncharged served some way or other as conductors w’as con- 
fiunc'd with artificial electricity in passing shocks by them, 
and in taking sparks from them when electrified. The electric 
effect was never perceived by us to lx* attended with any 
motion or alteration in the organs themselves, but W'as fre¬ 
quently accompanied w ith a I’ttic transient agitation along the 
cartilages which surround both organs. 

Tb^anpexed figure represents the under surface of the fe¬ 
male. 0 $ An exposui e, on flaying off the skin, of the right 
electric Otgan, which consists of white pliant columns, in a 
/q)pae,4Uid for the most part hexagonal arrangement, giving tlie 
appearance of a honeycomb in miniature. These co- 
P^ns have been sometimes denominated cylinders; but, hav* 
no interstices, they arc all angular, and cltiefly; six-comered. 
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A, The skin which covered the or|hii» showings on its inneT sid^ 

. R hexagonal net-work. 
e, Tlu} nostrils ih the 
form of a crescent. 
df The mouth in a cres* 
cent contrary to that of 
the nostrils, furnished 
with several rows of very 
small hooked teeth, e, 

The branchial aper¬ 
tures, five on each side. 

/, 'file place of the heart. 

A'he place of the 
two anterior transverse* 
cartilages, which, pass¬ 
ing one above and the * 
other below the spine, 
support the diaphfegm, 
ancl uniting towards 
tlicir extremities, form 
on either side a kind of 
clavicle and scapula. 
h, A, The outward mar¬ 
gin of the great lateral 

fin. *, I, Its inner margin, confining with the electric organ. 
k, The articulation of the great lateral fin.wjth the scapula. 
4 The abdomen, m, m, w, The place of the posterior trans¬ 
verse cartilage which is single, united with the spine, and 
sup|)ort8 on each side the smaller lateral fins, n, n, n, n, The 
two smaller lateral fins, o, The atms. p. The fin of the tail. 


Anatomical Observations on the Torpedo. By John Hunter. 

F.R.S. 

The electric organs of the torpeao are placed on each side 
of the cranium and gills, reaching from thence to the semi¬ 
circular cartilages of each great fin, *and extending longi¬ 
tudinally from the anterior extremity of the animal the 
transverse cartilage, which divides the thorax from the ab¬ 
domen t and within these jimits they occupy the whole space 
between the skin of the 'upper and of the under surfaces:. 
they are thickest at tlie edges near tlie centre of the fish, a&d- 
become gradually thinner towards the extremities. Each 
electric organ^ at its inner .longitudinal edge, is unequally 
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holloired; being exactly fitted to the irregular projections of 
the cranium and gills, outer longitudinal edge is a conveilt 
elliptic curve. The anterior extremity of each organ, makes 
the Section of a small circle; anti the posterior extremity makes 
nearly a right angle with the inner -edge. Each organ is 
attached to the surrounding parts by a close cellular mem¬ 
brane, and' also by short and strcjii^ tendinous fibres, which 
pass directly across, from its outer edge, to the semicircular 
cartilages. They are covered, above and below, by the com¬ 
mon skin of the animal; under which there is a thin fascia 
spread over the whole organ. This is composed of fibres, 
which run longitudinally, yr in the direction of the body of the 
animal: these fibres ajipcur to be perforated in innumerable 
places ; which gives the fascia the ajt^jcarance of being fasci¬ 
culated: its edges all around arc closely connected to the 
skin, and at iasS appear .to b^ost, o^ to degenerate into the 
common cellular lueMibtaue of the skin. 

Each organ of the fish undei« consideration is about five 
inches in length, and at the anterior end three in breadth, 
though it is but little more than half as broad at the posterior, 
extremity. Each consists wholly of perpendicular columns, 
reaching from the upper to tl)c under surface of the body, 
and varying in their lengtlis, according to the thicknes.s of the 
parts of the body whore they, arc placed ; the longest column 
beii ig about an inch an^ a half| the shortest about or:e fourth of 
an inch in length, and their diameters about two tenths of an inch. 
The figures of the columns are very irregular, varying according 
to situation and other circumstances. The greatest number of 
them are either irregular hexagons, or irregular pentagons; 
but from slie irregularity of some of them, it happens that a 
pretty regular quadrangular column is sometimes formed. 
Those of the exterior row are either quadrangular or hex¬ 
agonal ; having one side external, two lateral, and either one 
or two internal. In the second row they are mostly pentagons. 
Tbeir coats are very thin, and seem transparent, closely con- 
iiected with each other, having a kind of loose network of 
tendinous fibres, passing transversely and obliquely, between 
(he columns, and uniting them more firmly together. These 
are Qiftistly observable where the large trunks of the nerves 
pass. The i^lumns are also attached by strong inelastic fibres, 
pa8si^^dif(^tly from the one to the other. 

. 'I^ilnumber of columns in difierent torpedo's appeared to. 
bdf t^but 470 in each organ; but it varies according to the 
. the fish. These columns* increase, both in size and 
Munbor, during the growth of tlie animal: new ones forming 
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perhpp* every year on the ex^|||||^ «dge8> as there they are 
£nucb thesm^est. This processmaybe similar to the mrm- 
qtioa''or new teeth in the human jaw, as it increases. Each 
column is divided by horizontal partitions, placed over each 
other, at very small distances, and forming numerous inter¬ 
stices, which appear to contain a fluid. The^ partitions con¬ 
sist of a very thin membrane, coifsiderably transraPent. Their 
edges appear to be attached to one another, and the whole is 
attached by a fine cellular membrane to the inside of the 
columns. They are not totally detached from one anotlier: 
1 Imve found them adhering, at dUTerent places, by blood¬ 
vessels passing bum one to another. 

The number of partitions contained in a column of one inch 
in length, of a torpedo which had been preserved in proof- 
spirit, appeared on a careiul examination to be 150; and this 
number, in a given length of column, appears to be common 
to all sizes in the same state of hum^ity; for by drying 
tliein they may t*.' greatly ;4tcred: whence it appears pro¬ 
bable that the increase in tlie length of a column, during the 
growth of the animal, does nut enlarge the distance between 
each jpartition in proportion to that growth; but that new 
partitions are formed, and added to the extremity of the column 
from the fascia. * 

The partitions arc very vascular: the arteries arc branches 
from the veins of the gills, whPeh coifv^ tiie blood that has 
received the influence of icspirution. They pass along with 
the nerves to the electric organ, and enter with them ; they 
then ramify, in every direction, into innumerable small branches 
on the sides of tlie columns, sending in from the circumference 
all around, on each partition, small arteries, which'famify and 
anastomose on it; and passing also from one partition to 
another, anastomose with the vessels of the adjacent partitions. 
The veins of the electric organ pass out, close to the nerves, 
and run between tlie gills, to the auricle, of the heart.' 

The nerves inserted into each electric organ arise by tliree 
very large trunks, from the lateral and posterior part of the 
brum. The first of tliese. b its passage outwards, tmrns round 
a cartilage of the cranium, and scii£* a few branches to the 
first gill, and to the anterior part of the hea^ and*then«passe8 
into the organ towards its anterior extremity. The second 
trunk enters the ^ills between the first and second opening 
and, after furnishing it v^ith small branches, passes into tna 
organ near its middle. The third trunk, after leaving ^le* 
skull, divides into two branches, which pass to the electric 
organ Uirough the gills * onp between the second and third 
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openings, the-other bctweM|^e tliird and fourth, gtringjtmali 
bronchos to the gill itself, ^'hese nerves, having entered tlie 
organs, ramify in every direction, between* the columns, and 
send in small branches, on eaqh partition, where they are lost. 

The magnitude and the number of the nerves bestowed on 
these organs, in proportion to their size, must on reflection 
a}>pear as extraordinary as tfle phenomena they aiford. Nerves 
are given to parts either for aensation or action. Now if we 
except the more important senses of seeing, hearing, smelling, 
and tasting, which do not belong to the electric organs, there 
is no part, even of the most pertect animal, which, in propor> 
tion to its size, is so liberally supplied with nerves; nor do 
the nerves seem necessa^-y for any sensation which can be 
supposed to belong to the electric organs. And with respect 
to action, there is no part of any animal with which 1 am 
acquainted, however strong and* cotx tant its natural actions 
may be, which bus ,so igreat proportion of nerves. If it be 
then probable, that those nerve^s are not».necessary for the 
purposes of sensation or action, may we not conclude that 
they are subservient to the forniatien, collection, or manag<'* 
naent of the electric fluid; especially as it appears evident, 
from Mr. Walsh’s experimtnls, that the will of the animal 
does absolutely control the elcOiric powers of its body; which 
must depend on the energy of the nerves, /^''w far this may 
be connected with the* power‘of the nerves in general, or how 
tiir it may lead to an explanation of their operations, time and 
future discoveries alone cun fully determine. 


ObseriHitions on the Solar Spots. JBi/ Alexanubr Wilsos, 
* M.D. Anno 1774. 

Astronomfrs will remember, that a spot of an extraordi¬ 
nary* size appeared on the sun in Nov. 17(>9. On the 22d, 
Dr. W. had a view of the sun through an excellent Gregorian 
telescope of 26 inches’ focus, which magnified 112 times. 
The spot was not far from the sun’s western limb, and below 
bis equatorial diameter. I'he atmosphere .b'iing very clear, 
and free from all tremor and undulation, it was pleasant to 
see the nucleus of the spot, and the shady zone or umbra 
whicR surrounded it, so very distinct. 

Next day he again saw the spot, having its nucleus and 
umbra yOry sharply defined. Ho bow found, however, a rc- 
'hiarh^e change; for the umbra, which before was equally 
bro^' all round die nucleus, appeared much contracted on 
iSslJtelfqiart which lay towards the pentre of the disc, while the 
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^other^p&ts of it remained nedjjB of their former dimensions* 
^Tius_change of the umbra see^d somewhat extraordinary, 
as it was the ^ry reverse of what he expected from the 
motion of the spot towards the limb. 

But next day at 10 o'clock, he had another observation, 
and discovered changes which were still mure unexpected. 
The distance of the s{A)t fronf the limb was noV about H''. 
By this time the contracted side of the umbra had entirely 
vanished; and tlie figure of the nucleus was now remarkably 
changed, from what it had been the preceding day. This 
alteration of the figure appeared eviaently to have taken 
place on that side which had now lost the umbra, the breadth 
of tlie nucleus being thereby more suddenly impaired than it 
ought to have boen, by the motion of the spot across the disc. 

One of two things seemed necessarily to be the cause; 
either, they were owing to’some physical mteration or wasting 
of the spot, and of that part of it wner^ the deficiency of tiiu 
umbra was obsoeved ; or flfp, they were owing to the nearer 
approach of the spot to the limb, by the sup’s rotation on his 
axis. The last oi these two ideas had no sooner struck him, 
than he began to suspect tliat the central part, or nucleus of 
this spot, was beneath the Ic^cl of the sun’s spherical siu'fuce; 
and that the shady zone or Ambra, which surrounded it, might 
be nothing else but the shelving sides of the luminous matter 
of the sun, reaching from his Surface* ih every direction, down 
to the nucleus: for, on this supposition, he perceived that a 
just account could be given of the changes of the umbra, anrl 
of the figure of the nucleus, above described. 

Being thus persuaded of the depression of this great spot 
below the surface, he immediate^ set about exanljning smaller 
ones, in order to discover if they were of the same kind. 
W'ith this view, he began a course of observations, that from 
them he might either make the inftrence universal, or4imit it, 
as the phenomena should point out. Dr. W. was not long 
engaged in this pursuit, before he perceived in them the same 
changes of their umbrae which have been described above. 
This was manifest in spots of any considerable size, when the 
air was favourable, and the telescope^well adjusted for distinct 
vision. In general, he found that the umbra'thusschanges, 
when a spot is about a minute distant from the limb, at a 
medium. FVom all these observations, may we not safely 
condude, that every spdt consisting of a nucleus and surround, 
ing umbra is of the same kind with those above describe^ * 

Itappears, then, that the solar spots are immense excavations 
■in the body of the sun; ai\d that what hitherto has been culled 
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the nucleus is the bottottfH|)d what has been called the 
umbra the sloping sides ot^ne excavation.* It also appears 
that the solar matter, at the depth of tlie nucleus, does not 
emit light, or emits so little, an to appear dark compared to 
that resplendent substanc(> at the surface; that this beauteous 
sub&tance is at tlie surface most fulgid ; and when any of it is 
scon below 'the general level,' forming the sides of an excava¬ 
tion, that then its lustre is somehow impaired, so as to give 
the appearance of a surrounding un>bra. 

IMany curious speculatiouh naturtilly present themselves. 
By nhat mysterious process is it, tliat those astonishing exca- 
^ atijjns are at first produced What i4 the nature of that 
shining substance, which is thereby perpetually disturbed? 
I'o vv K it are w e to ascribe the darkness of the nucleus, and 
t!ie diminished lustre of the umbra ? And what conceptions 
are we to form of‘ the niany strange chunges, and at length of 
the final decay of all these ajipearunccs, by which those regions 
of the sun, that were so hurt and disfigured, again undergo 
a renovation ? «. 

Though we may never have a competent notion of the 
nature and qualities of this shining and resplendent substance, 
or of the means by which the excavations in it are formed; 
wo however discover, in their }>r(iduction, the agency of some 
mighty, though unknown cause, which is there often exerting 
itself. Though we muhifcstly behold its effects, yet the mode 
of its operations may perhaps remain unsearchable. But if 
wc were here to'voiiture a conjecture, might we not suppose, 
that tlie luminous matter is so disturbed, and the excuvuttuiia 
in it occasioned, by the working of some sort of clastic vapour, 
generated ifltliin the dark glbl^ ? And might not this elastic 
principle, by its expansion, sw'ell into such a volume, as to 
reach up to the surface of the luminous matter, which would ‘ 
tlius be separated and laid aside in all directions ? 

According to the view of things given in the foregoing 
queries, there would seem to be something very extraordinary 
in the dark and unignited state of the great internal globe of 
the sun. Does not this seem to indicate, that the luminous 
matter which encompasies it derives not its splendour from 
any intensity of heat ? For if this were the case, would not 
the pa^ underneath, which would be perpetually in contact 
with glowing matter, be heated to such a degree os to 
boMttue luminous and bright ? At the same time it must be 
that though the internal globe was in reality much 
pilled, yet when any part of it, wmin^ the nucleus of a 
is expensed to our view, and is seen m compotitlon with 
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a substance of such amaEing atthdoti/, it is no wonder that 
aa Inferior degree of light shouul in these circumstances bO 
unperceivable. • 

As to the facule, or brightenparts of the sun, we are at a loss 
for their origin. It may m gener 1 be remarked, that though 
we have obtained an experimental proof, that the luminous 
matter acquires some degree of sliade, when forming the sides 
of an excavation, yet it is uncertain if this be merely the effect 
of position, and much more so, if any different modification of 
position could ever dispose it to put on a brighter or more 
fulgid appearance. Yet, after all, may not these faculse, &c. 
depend on some irregularities in the bright surface of the 
sun ? For may not the luminous 'matter, by being agitated 
by the same cause to wliich the spots owe their origin, though 
in a less degree, have its surface perpetually disturbed and 
made irregular, and thus givh occasion to a variety of light and 

• shade, sufficient, perhaps, to produce t^e phenomena under 
consideration ? •And does ppt this conjecture receive further 

> confirmation, when we consider, »tliat these, faculse, &c. are 
found only in that zodiac witliin which the spots appear, and 
that they always abound most in the neighbourhood of the 
spots themselves, or where spbts rcccn.ly have been? For 
m those imdisturbed region^ of the sun that lie towards his 
poles, and where no spots evft* appear, we never discover any 
diversity of appearance. * ** • 

Thus Dr W has endeavoured to give a general idea of f'le 
production, changes, and decay of the solar spots, considered 
as excavations in the body of tlic sun; a thing which sce.ns 
to be established from the observations descrilied in the first 
part of this paper. But concerning the nat'ire of that mighty 
agency, which occasions those amazing commotions in the 
luminous matter, or concerning the density, viscidity, and 
other qualities of tliis matter, or the inauiicr in wliich it it 
disturbed in the middle zone only, and not at the polar regions, 
and many such other questions, he freely confesses, tliat they 
far surpass bis knowleage. 

♦ ~ 

ExwTwmJti and Ohservatiom on the ‘Gymntdwt EkdricuSi or 
Electrical Eeh By Haou Williamsos, M. D. ^ Phu 
ladelphUt, 

A sEA'TABiNO man o/ought to this city a large eel, that 
had been caught in the province of Guiana, a> litde'tojtbe 
westward of Surinam. It liad the extraordinary powef of 
communicating a painful sensation, like that of an electrical 
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shock, to people who ^uch4|^it, and of killing its prey at a 
distance. The eel was three feet seven inches long, and 
about two inches thick near the head. Oh a transient view 
it resembled one of our comtnon cels both in shape and 
colour; but its head was flat, and its moutli wide, like that 
of a cat'fish, without teeth. 

On touching the eel with one hand, Dr. W. perceived such 
a sensation in tlie joints of his Angers as he received on 
touching a prime conductor or charged phial, when no circle 
was formed; or such as he had received, when a few spai ks 
of the electric fluid have been conveyed through his Angers 
only. On touclung the eel more roughly, he perceived a 
similar efiect in his wrist and elbow. Touching the cel with 
an iron rod, 12 inches long, he perce^'ed the like sensation 
in the joints of the thumb and Angers witli which he held the 
metal. While anotlier person pfovokcd the eel by touching 
it. Dr. W. put his hand into the water at the distance of three . 
feet, and felt such a sensation in. the joints of his Angers as 
when he had tquthed the* eel, but not so painful. Some 
small Ashes wore tlirown into the water where he was swim¬ 


ming ; he killed them immediately, and swallowed them. A 
cat-Ash, that was at least one inch and a half tliick, was 
thrown into the water where the'cel was swimming; he killed 
it also, and attempted to swallo^ it, but could nut. To dis¬ 
cover whether the eel Skilled those fish by an emission of the 
same fluid with which he aflccted the hand when touched. 
Dr. W. put his 'hand into the water, at some distance from 
the eel; another cat-fish was thrown into the water; the eel 
swam up to it, but presently turned away, without oifering 
any violence. After some time he returned; when, seeming 
to view it for a few' seconds, he gave it a shock, by which it 
instantly turned up its belly, and continued motionless ; at 
that v%ry instant Dr. W. felt such a sensation in tile joints of 
his fingers as in the former experiment. 

A great variety of otlier experiments were made by two 

E ersons, one touching the eel near its head, tlie other putting 
is hand into the water, or touching it near the tail, forming 
a communication at the same time between their hands, 
which,were out of the water, by pieces of charcxial, rods of 
iron or broM^ a piece of dry wood, glass, silk, Sic. The 
uniform jresult of all these experiments was, that whatever 
usually conveys the electrical fluid,*^ would also convey the 
fiui(4 dUd^ged by the eel; and vice versa, a brass chain, 
that had very many links in it, would not convey it, unless 
t \rheo Hgtc shock was severe, or th^ chain tense# 
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Frunii* the above experiments' it appears, 1. That the 
Guianajcel lias tlie power of communicating a painftil sensa- 
tion to animals that touch pr come near it. 2. That this 
effect dcuetids entirely on the will of the eel; that it has the 
{Hjwer of giving a small shock, a severe one, or none at all, 
just as circumstances may require. 3. That the shock given, 
or the painful sensation Communicated, depends not on the 
muscular action of the eel, since it shocks bodies in certain 
situations at a great distance; and since particular substances 
only will convey the shock, while others, equally elastic or 
hard, refuse to convey it. 4. That tlie shock must therefore 
depend on some fluid, which the eel discharges from its 
body. 5. That as the fluid discharged b^ the eel affects the 
«kiine parts of the human*body that are aflcctcd by the electric 
fluid ; as it excites sensations perfectly similar ; as it kills or 
stuns animals in the saiifb manner; as it is conveyed by the 
samd bodies that convey the electric'flixd, and is not con¬ 
veyed by other bodies tliat not convey the electric flui(^ 
• it must also be the tiue electrical fluid , and <Jic shock giv^r 
by this cel must be the true electrical shock. 


An Account of ilte Gi/ninotns Elietricus. 

F. li. S ' 


liy Jonn lIunTERi 


This fish, on the first view, appears very much like an eel, 
from which resenihldnce it has most probably’got its name; 
but It has none of the specific properties of that fish. This 
animal may he considered, both anatomically and physio¬ 
logically, as divided into two parts; viz. the common animal 
part, and a puit which is superadded, viz. the peculiar organ. 
The first, or common animal part, is so contrived as to exceed 
what was necessary for itself, in order to give situalion, 
nourishment, and most proliably the peculiar property to the 
second. 'J'he last part, or peculiar organ, has an immediate 
connection with the first; the body affording it a situation; 
tlig heart, nourishment; and the brain, nerves, and probably 
Its peculiar powers. For the first of these purposq^, the body 
is extended out in lengthy being much longer than woitld be 
sufficient for what may be callecl its progressive motion. For 
the real bod^, or that part where the viscera and parts of 
generation lie, is situateef, with respect to the hea^ as in, 
other fish, and is extremely short; so that, accor^ng to tiW 
ordinaty proportions, this should be a very short fisli. 

l^hc organs^ which produce tlie peculiar effect of thi^ fish. 
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constitute nearljr one half of that part of the flesh in which 
they are placed, and perhaps make more than one third of 
the whole animal. There are two pair of these organs, a 
larger and a smaller; one being placed on each side. The 
large pair occupy the whole lower or anterior, and also the 
lateral part of the body, making the thickness of the fore or 
lower parts of the animal, 'and ruil almost through its whole 
length; viz. from the abdomen to near the end of the tail. 
It is broadest on the sides of the fish at the anterior end, 
where it incloses more of the lateral parts of the body, 
becomes narrower towards the end of the tail, occupying less 
and less of tlie sides of the animal, till at last it ends almost 
in a point. These two organs are separated from one another 
at the upper part, by the muscles w the back, which keep 
their posterior or upper edges at a considerable distance 
from one another; below that, and towards the middle, they 
are separated by the alr>bag; and at their lower parts they 
•e separated by the middle partition. « 

The small ojgan lies abng the lower edge of tlie animal, < 
nearly to the same extent as the other. Its situation is 
marked externally by the muscles which move the fin und< r 
which it lies. Its anterior cn'd begins nearly in the same line 
with the large organ, and just where the fin begins. It ter¬ 
minates almost insensibly near tlic end of the tail, where the 
large organ also temutiates. ‘ 

The structure is extremely sii^ile and regular, consisting 
of two parts; viz. flat partitions or septa, and cross divisions 
between them. The outer edge of these septa appear ex¬ 
ternally in parallel lines nearly in the direction of the longi¬ 
tudinal a:^i8 of the body. These septa are thin membrun 
placed nearly parallel to one another. Their lengths are 
nearly in the direction of the long axis, and their breadth is 
nearly the semidiameter of the body of the animal. They 
are of different lengths, some being us long as the whole organ. 
Their breadths differ in different parts of the organ. They 
are in general broadest near the anterior end, answering to 
the thickest part of the organ, and become gradually nafrower 
towards tlie tail, however they are very narrow at thdir 
beginjiiings^ or anterior ends. Tliose nearest the muscles of 
the bad^^are the broadest, owing their curved or oblique 
sitdvilon' on these muscles, and get gradually narrower 
tofrards the lower part, which is in»a great measure owing to 
becoming more transverse, and also to the organ 
ifjfScxanmg thinner at that place. 'Ihey have an outer and an 
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inner edge. The outer is attadied to the skin of the animah 
Jo the lateral muscles of the fin> and to the membrane winch 
divides the grea^ organ from the small; and the whole of 
their inner edges are fixed to the middle partition formerly 
described, also to the air-bladder, and three or four terminate 
on that surface which incloses the muscles of the back. 
These septa arc at the greatest distance from one another at 
their exterior edges near the skin, to which they arc united; 
and as they pass from the skin towards their inner attach¬ 
ments, tliey approach one another. The distances between 
these septa will differ in fishes of different sizes. In a fish of 
two feet four inches in length, I found them to be about of 
an inch distant from one anothei*; and the breadth of the 
whole organ, at the .broadest part, about an incli pud a 
quarter, in which space wire 31 septa. The small organ has 
the same kind of s«‘pta, in length passing fi‘om end to end of 
the organ, and in breadth passing Iqmte across: they run 
somewhat serpeytiue, not exactly in straight Hues. They , 
appear to be so close as even to (ouch. In an inch in length 
there are about 2W, which multiplies the surface in the whole 
to a vast extent. 

The nerves in this animal may be divided into tw’O kinds; 
the first, appropriated to the general purposes of life; the 
second, for the management of this peculiar function, and 
very probably for its cxistenct < They arise in general from 
the brain and medulla spinalis, as in other fish; but those 
from the medulla arc iniioh larger tlum in fish of equal size, 
and larger than is necessary for the common operations of 
life. The nerve which arises from the brain, and passes down 
the whole length of the animal (which I believe exists in all 
fish), is larger in this than in others of the same size, and 
passes nearer the spine. This nerve is as singular an appear¬ 
ance as any in this class of animals ; for surely it must appear 
extraordinary, that a nerve should arise from the brain to be 
lost in common parts, while there is a medulla spinalis giv ing 
nerves to tlie same parts. It must still remain one of the 
inexplicable circumstances of the nervous system. In this 
fisii, as well as in the torpedo, the nerves which supply the 
organ arc much larj^er than those bestowed on any other part 
for the purposes of sen<^tion and action; but it a])pears to 
me, that the organ of the torpedo is supplied with much the 
largest proportion. ^ 

The engraving is a section of the whole thickness of rhejfish 
near the upper (>art. The skin is removed as far back as the 
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popturior edge of the'organ, and tlie other ports immediately 
belonging to it, such as tlie 
medulla spinalisi Tliere are 
neverai pieces or seciions uiKun 
out of the organ, which ex¬ 
pose every thing that has any 
relation toht. At the upper 
and lower ends of the figure 
TF, the organ is entire, tlie 
skin only being removed. 

A A, the body of the animal, 
near tlie back, covered by the 
skin: B B, the belly-fin, cover¬ 
ed also by the skin ; C, part 
of the skin removed from the 
organ, and turned back; D D, 
the muscles which t;iovc the 
fin laterally, and Mliich im¬ 
mediately covey the snirll 
organ ; E, tlie middle muscles 
of the fin, which lie inime- 
di itely between thtoV-wo small * 
organs; F F, the oUier surface 

of the large organ, us it appears when the skin is removed; 
G, the sm.ill organ,»is it appears when the lateral muscles 
ai e removed; H II, the cut ends of the muscles of the back, 
wbicb have bei-it n moved to expose the deeper-seated parts; 

11, the cut ends of the large organ, part of wbicb has also 
been removed, to expose the deeper-seated parts; K, the cut 
end of the^iinall organ ; L, a part of the large organ, the rest 
having been removed; M, the cut end of the above section; 
K, a section of the small organ; O O, the middle partition 
which divides the two large organs; T, a fatty membrane, 
which divides the large organ Irom the small; Q*, the air- 
bladder : R, the nerves going to the organ; S, the medulla 
spinalis; T, the singular nerve. 



Observatiom made on 'the MomvUiin SchehaJlieu, for ^ 
iJts Hittraction. By die Bev. Nevti M^sKELYUSt B. D. 
F. U. S. and Astronomer Royal. 

A COMMITS BE was appointed, of which number I wm one, 
to consider of a proper nill on which to try the experiment, 
ani to prepare every thing necessary for carrying the design 
uito execution. 
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PorUisIiire afibrded a remarkable hill, nearly hi the centra 
of Scotland, of sufficient height, tolerably detached from 
other hills, and Odnsidenibly larger from east to irest than 
from nortli to south, called byi^e people of the low country 
Maiden*pap, but by the ntighbourinn iimbitants, Schehidlien. 

Hie quantity of attraction of the hill, tlie grand point to be 
determined, is nieasureih* by th^ deviation of the p]umb*line 
from the perpendicular, occasioned by the attraction of the 
hill, or by the angle contained between the actual perpendio 
Cular and that which would have obtained if the hill had 
been away. Ou the south side of the hill, the plumb>lina 
being carried northward at its lower extremity will occasion 
the apparent zenith, which is in the direction of the plumb* 
line, continued backwards, (u be carried southward, and con¬ 
sequent^ to approach the equator; and, therefore, the latitude 
of the place win appear tod small by the quantity of the at¬ 
traction, the distance of the equator fioni the zenith being 
equal to the latit’'de of the place. The contrary happens on 
the north side of the hill; the Ioh cr extremity m the plumb- 
line being there carried southward, will occasion the apparent 
zenith to be carried northward, or from the equator, and the 
latitude of the place will appdhr too gret.'-'^ by the quantity of 
the attraction. Thus the kss latitude dppearing too small 
by the attraction on the south *side, and the greater latitude 
ajipearing too great by the ttttractidn on the north side, 
the difference of the latitudes will appear too great by the 
sum of the two contrary attractions; if, therefore, there is an 
attraction of the hill, the difference of latitude by the celestial 
observations ought to come out greater than what answers 
to the distance of the two stations measured trigonometri¬ 
cally, according to the length of a degree of latitude in that 
parallel, and tile observed difference of latitude subtracted 
from the difference of latitude inferred from the terrestrial 
operations, will give the sum of the two contrary attractions 
of the hill. To ascertain the distance between the parallels 
of latitude passing through the two stations on coiitrmy sides 
of the hill, a base must be measured in some level spot 
near the hill, and connected with the two stations by a 
cliain of triangles, the direction of whose sid^s, wlfh re¬ 
spect to the meridian, should be settled by astronomical 
oDservations. 

'Phus there were three* principal operations requisite to be 
formed: 1. To find by celestial observations the ap^ent 
difference of latitude between the two stations, chosen on 19ie 
north and south sides of the hill. ‘J. To find the distance 

X 2 
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between the parallels of latitude. 3. To determine the figure 
and dimensions of the hill. 

By the calculation of two triangles, fofmed by the two 
cairns and the two stations off the observatory, the distance 
between the parallels of latitude passing through the two 
' stations on each side the hill comes out 4364.4 feet, which, 
according to M. Houguer's t^ble of *1116 length of a degree in 
this latitude of 56° 40', at the rate of 101.64 English feet to 
one second, answers to an arc of the meridian of 4ii".94. 
The other scries of triangles carried across the hill gives the 
same distance of the parallels only 10 feet less, and, conse¬ 
quently, the arc of the meridian only of a second less. 
Thus the difference of latitude found by the astronomical ob¬ 
servations conies out greater than th» difference of latitude 
answering to the distance of the parallels, the former being 
54".6, the latter only 4 2';9 1. Thtf difftrence 11 “.6 is to be at¬ 
tributed to the sum of tlw? two contrary attractions of the hill. 

The attraction of the bill, conjppted in a rough manner, on 
the supposition qf its densit}' being equal to the mean density 
of tlie earth, and the force of attraction being inversely as 
the square of the distances, comes out about double this. 
Whence it should foMow, that (he density of the hill is about 
half the mean density of the eartlu 

Account of a tVomrin in the Shire, of Post livin/j vnthout Pood 
or Drink. Dy Dr. MACKr,m,iR. 

Jathet M'Leod, unmarried, aged 33 years and some 
months, daughter of Donald M‘Leod, of Kincardine, Ross- 
shire; in tq'e 1.5th year of her age had a pretty sharp epileptic 
fit; she hud till then been in perfect bcaltli, and continued 
so till about four years after, when she had a second fit, 
which lusted a day and night; and a few days afterwards, 
she was seized with a fever of several weeks continuance, 
from which she liad a very tedious recovery of several 
months. She took to her bed, complaining much of her 
heart and head; and afterwards she never rose out of it 
except when lifted, seldom spoke a word, and had so little 
craving for tbod, that at fir!,t htr-parents could only by conv- 
pulsion get her td take as much as would support a sucking 
infiint; afterwards she gradually fell oft‘ from taking even 
tliat small quantity; so that, at Whitsuntide, 1 763, she totally 
Versed food and drink, and her jaw became so fast locked, 
that it was with the greatest difhculty her father was able 
with a knife or other methods to open her teeth so as to 
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ailmit >a little thin gruel or whe^, anfi of which so much 
generally ran out at the comers of her mouth, that they 
could not be sen^ble that any of it had been swallowed.' 

• About tills time, they got| a bottle of the water from a 
medicinal spring in Brea>mer, of which they endeavoured to 
get her to swallow a part, by pouring some out of a spoon 
between her lips, her jaaw all tnb while fast locked, but it all 
ran out. With this, however, they rubbed ■ her throat and 
laws, and continued the trial to make her swallow, rubbing 
her throat with the water that ran out of her mouth for 
three mornings together. On the third morning, during this 
operation, she cried, ** Give me more water;’’ when all that 
remained of the bottle was given her, which she swallowed 
with case. These were the only words she spoke for almost 
a year, and she continued to mutter some more for 12 or 14 
days, after which she ^id ^lot speak, and rejected, as for¬ 
merly, all sorts of nourishment and drink, till July, 1765, 
when a sister of hers lhoug)i(, by some signs she made, that 
slie wanted her jaws opened; which her father effected by 
putting the handle of a born-spoon between her teeth. She 
said then, intelligibly, Give me a drinkand drank at one 
(h’aught about a pint of water. ’ Her hither then asked her, 
“ Why she would not make ffmie signs, though she could not 
speak, when she wanted a drink?" ^ic answered, “ Why 
should she, when she had no llesire r • At this period they 
kept the jaws asunder with a bit of wood, imagining she got 
her speech by her jaws being opened, and T;ontiiuied them 
thus wedged about 20 days, though in the first four or five 
days she had wholly lost the power of utterance. At last 
they removed the wedge, as it made her lips sor‘^. At tliis 
time she was sensible of every thing done or said about her ; 
and when her eye-lids were o{)oncd for her, she knew every 
body: and when the neighbours in their visits lamented her 
condition, they could observe a tfear stand in her eye. 

The situation and appearances of the patient were carefully 
examined the 2lst of October, 1767, by Dr. M., who likewise, 
in October, 1772, being informed that the patient was re¬ 
covering, visited her, and found her condition to be as follows; 
About a year preceding this last date, her par&ts da^ 
returning from their country labours (having left their 
daughter, as for some years before, fixed to her bed,) were 
greatly surprised to find 4ier sitting on her hams, on the side 
of the house opposite to her bed-place, spinning with hef 
mother’s distaff Dr.'M. asked, whether she ever ate or 
drank? whether she had any of tlie natural evacuations? 
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whether she ever spoke or attempted to speak ? And was 
answered, that she sometimes crumbled a bit of oat or barley 
cake in the palm of her hand, as if to feed a chicken; that 
she put little crumbs of this int|) the gap of her teeth, rolled 
them about for some time in her mouth, and then sucked out 
of the palm of her hand a little water, whey, or milk; and 
tills, once dr twice a day, anti even «hat by compulsion: that 
the cgesta were in proportion to the ingesta; that she never 
attempted to speak; tliat her jaws were still fast locked, her 
hamstrings tight as before, and her eyes shut. On opening 
her cyedids Dr. M. found the eye-balls turned up under the 
edge of the os frontis: her countenance was ghastly, her com¬ 
plexion pale, her skin shrivelled and dry, and her whole per¬ 
son rather emaciated; her pulse with the utmost difHculty 
to be felt. She seemed sensible and tractable in every thing, 
except in taking,food; for, at hif revest, she went through 
her difierent exercises, spinning on the distaff, and crawling 
about on her hams; by the wall, qf the house, with the help 
of her hands; ])ut when desired to eat, she showed tlie 
greatest reluctance, and indeed cried before she yielded; and 
this was no more.thon, as he had said, to take a few crumbs, 
enough to feed a bird, and to stick half a spoonful of milk from 
the palm of her hand. On the whole, her existence was 
little less wonderful at this ti^ne titan when he first saw her, 
when she hud not swmTowed tlie smallest particle of food for 
years together. 

Cf Persons who could not distinginsh Colours. By Mr. J. 

IIUDDART. 

The chi^f subject of this paper was one Harris, who lived 
at Mary-port, in Cumberland, near which place, viz. at Allonby, 
Mr. Huddart lived. Mr. H. had often heard from others 
that Harris could discern tlic form and magnitude of all ob¬ 
jects very distinctly, but could not distinguish colours. This 
report having excited Mr. H.’s curiosity he conversed with 
him fretjuenuy on the subject. The account he gave was this: 
that he had reason to believe other persons saw something in 
objects which he could <not sec; that their language seemed 
to mask qualities with confidence and precision, which he 
could only guess at with hesitation, and frequently with error. 
HU first suspicion of this arose when he was about four years 
old. llaving by accident found in the street a child’s stock- 
ihgf he carried it to a neighbouring house to enouire for the 
omoer; -lip observed tlie people caUed it a red stoexing, though 
he did not Understand why Uiey gave it tlmt denomination, aa 
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he hln^pelf thought it completely de^cribetf by being culled a 
stocking. 'Fhe circumstance, however, remained in his me* 
mory, and with other subsequent observations led him to the 
knowledge of his defect. He observed, also, that, when young, 
uther~childrcn could discern cherries on a tree by some pre¬ 
tended difference of colour, thou^ he could only distinguish 
them from the leaves by (heir dsnerence of sixe aand shape. 
He noticed, too, that by means of this difference of colour 
they could see the cherries at a greater distance tli^ he 
could, though he could see other objects at as great a dis¬ 
tance as they; that is, where the sight nos not assisted by 
the colour. Large objects he could see as well as other 
persons ; and even tlie smaller ones if they were not enveloped 
111 other things, as in t^e case of cherries among the leaves. 

Mr. H. believes he could never do more than guess the 
name of any colour; yet he could distinguish white from black, 
or black from any fight or bright ;colour. ’ Dove or straw- 
colour he called i^iite, and dif&rent colourshe frequently called 
by the same name ; yet he* cbul^discem a difference between 
them when placed tugetjier. In general, cdlours of an equal 
degree of brightness, however ^oy might otherwise dimir, 
he frequently confounded together. Yet a striped riband he 
could (ustinguish from a plain one; but he could not tell what 
the colours were with any tolerable exactness, l^ark colours 
in general he often mistook <for blatk, but never iinagiued 
white to be a <lark colour, nor a dark to be a white colour. 

He had two brothers in the same circumstances as to sight. 

Of the IleOit, Sfc. of Animals and Vegetables. Tiy Mr. J. 

Hvvteh, F. H. S. 

It plainly appears, that the living principle v/111 not allow 
the heat of animals to sink much lower than the freezing point, 
though the surromiding atmosphere be much colder, aqd that 
in such a state they cannot support life long; but it may be 
observed, tliat most vegetables of every country con sustain 
the cold of their climate. In very cold regions, as in the 
more northern ports of America, where the thermometer is 
often 50° below 0, where people’s fpet arc known to freeze 
and their noses to drop off if great care be not taken^yet tlie 
spruce-fir, birch, juniper, &c. are not affected. 

Yet that vegetables can be affected by cold daily ei^ierience 
evinces; for Uie veget iblcs of every country are affected if 
the season be more than ordinarily cold for that country^ and 
some more tlian others: for in the cold climates above 
mentioned, tlie life of the vegetable is often, obliged to give 
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way to the cold ot* the country: a tree shall die by tlie cold, 
then treeze and split into a {;reat number of pieces, and in so 
doing produce considerable noise, giving loud cracks which 
arc otleii heard at a great distance. 

After having endeavoured to find out the coniparative heat 
between vegetables and tlic atmosphere, when the vegetables 
were in action, 1 next madtf' my experiments on them when 
they were in the passive life. As the difference was vtrj 
littfe^when in their most active state, I could expert but very 
little when the powers of the plant were at rest. Irom 
experiment on the more imperfect classes of animals it plainly 
apjxears, that though they do not resist the effects of extreme 
cold, till they are brought to the freezing point, they then 
appear to have the power of rcsistingiiit, and of not allow ing 
their cold to be brought much lower. To see how far vege¬ 
tables are similar to those animals ix this respect, 1 made 
several experiments: I Jliow evor suspected them not to be 
similar, because such animals will^ die in a cojd in which vege¬ 
tables live; I therefore sup|)osed that there is some other 
principle. 1 did'not coniino these experiments to the walnut- 
tree, but made similar ones on several trees of different kinds, 
as pines, yews, poplars, &c. to ice what was the difference in 
diffiTunt kinds of tree*!. 'I'he difference proved not to be 
great, not above a degree or two; however, this difference, 
though small, shows fc,*f>rinciple in life, all otlrer things being 
equal; fur as the same experiments were made on a dead 
tree, which stood with its routs in the ground, similar to the 
living ones, they became more conclusive. 

I'or the sake of brevity, I have drawn up my experiments, 
whieJr were made on different trees, into two tables, as they 
were made* at two different degrees of heat of the atmo¬ 
sphere, including those made in the time of the very hard frost 
in the jvinter of 1775-6. 'fhey were as follow: — 

1. TAe Atmosphere at 29'’ 2. The Atmosphere at 27'’ 


Namis. Iliat. Names. Heat* 

Carol, poplar - - 29^° Spruce fir - - 62® 

Engl, poplar - - 25)^ Scotch fir - - 28 

Orien. plane - - *30 Silver fir - - 30 

Occid. plane - - 30 Weymouth fir - 30 

Carol, plane - - SO Yew - - 30 

Birch . - - 29.i Holly - - 80 

, Scotch fir - - 28i Plumb-tree - 31^ 

Cfcdar Lihanon - 28^ Dead cedar - 29 


Arbutus - - SO Ground under snow 34 




HUT'fOV ON TIIK PonCB OF GUNPOWDER. +Ci 

The Force of fired Gmpowderf and the inftial Velocities <f 

Cannon Ballst determined hy Rrperiments. By Mr. 

, Cbahlks Button, F. R. S.^ 

The intention of the experiment is to discover the actual 
velocity with wliich a ball issues fi’om a piece, in the usual 
practice of artillery. Thi* velocfry is very great ;*froin 1000 
to 2000 feet in a second of time. For conveniently esti¬ 
mating so great a velocity, the Ifirst thing necessary is to re¬ 
duce it, in some known proportion, to a small one. 'Fliis » e 
may conceive to be effected thus: Suppose the ball, with a 
great velocity, to strike some very heavy body, as a largo 
Iilock of wood, from whicli it will not rcbountf, so that they 
may proceed forward ‘togother after the stroke, lly this 
means it is obvious, that the original velocity of the hail ma^ 
lie reduced in any propbrtidn, or to ^ny slow velocity, which 
may conveniently be measured, by makiug the body struck l,'> 
be sufficiently large; for it^ is well known, that the common 
• velocity, with which the ball and 4}]ock of wpod would inov*' 
forward after the stroke, bears to the original velocity of the 
ball only the same ratio which the weight of the ball has to 
that of the ball and block togefher. Thus, then, velocities of’ 
lOOOfcct in a second are eaSily reduced to those of two or 
three feet only; which small velocity Ijeing measured by anj 
convenient means, then the number*denoting it being in- 
crease-l in the proportion of the weight of the ball to the 
w light of the ball and block together, the original velocity of 
the hjll it>elf will thus bo obtained. 

'I'be number of rounds or shot was eight, and the circum¬ 
stances and results as exhibited in the following t^le: — 


Weiglit of 

Diam. of 

Velocity 

powder. 

tlie ball. 

per vie. 

Oi. 

Inches. 

Feet. 

2 

1.98 

4.58 

2 

1.98 

631 

2 

1.98 

650 

2 

1.97 

646 

2 

1.97 ' 

604 

2 

1.96 

598 

4 

1.97 

881 

4 

• 1.96 

950 


71ie second course was performed on the Sd of June, iTtlS, 
which was a clear, dry day, but windy. 
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Weight of 

Diam of 

Velocity 

powder. 

tlie ball. 

per sec. 

Ok. 

Inches* 

•Feet. 

2 

*^08 

800 

2 

2*08 

1003 

2 

2.08 

94.3 

2 

' 2.08 « 

767 

2 

2,08 

731 


It is very remarkable, that in the experiments of this day, 
tlie mean > elocity with two ounces of powder, is 973, whereas it 
was no more than 626 in the former day with the same quan¬ 
tity of powder, though tlv» balls were heavier with the gi’eater 
velocity, in the ratio of 19 to 17 nearly. 

Tlie third course was made on the I'^h of June, 1775, being 
a clear diy, and calm day. 


Weight of < 

Diam. of 

Velocity 

powdet. 

till ball. 

per sec. 

Os. 

Indict. 

Teet. 

. 2 

* 2.080 

700 

2 

2.036 • 

799 

2 

2.,045 

71.5 

4 

2.062 

880 

!• 

2.o56 

1163 


2^0iS 

1087 


Here the common mean weight of the ball is 18|- ounces, 
the mean velocity with two ounces of powder is 738, and that 
with four ounces of powder is JO 1.3 feet per second. The 
ratio of these two velocities is that of 1 to 1.414; that is, 
accurately the ratio of the square roots of the quantities of 
powder. ‘ 


A 9 Atvoimt of a remurhnhle Imperfection of StgJu. Jn a 

Ijetterfrom J. St 01 r. 

I AM very willing to inform you of my inability concerning 
colours, as far as 1 am'able from iiiy own common observation. 
1 will now inform you what colours 1 have the least kbowledge 
of. I do not know any green n the world ; a pink colour and 
a pal% blue*are alike, I do not know one from the other. A 
full red and a full green the same, I have oflen thought them 
a good match; but yellows, light, dark, and middle, and all 
degrees of blue, except those very pale, commonly called 
Iskj, 1 know perfectly well, and can discern a deficiency, in 
any of those colours, to a fiarticular nicety: a full purple 
and deep blue sometimes bafHc inc. 
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An Arrouni of the Calculations made JiroM the Survey and 
Measures taken at SohihalHen, in order to ascertain the 
' Mean Density of the Eartk, By Chaklbs Hutton, Esq. 
F. B, S 

• The effect of the attraction, at the northcrn.observatoiy 
was to that at the southern one nearly as 70 is to 8‘>, or as 
7 to 9 nearly. This difference is to be attribnted chiefly to 
the effect of the hills on the south of the southern observe 
atory, which were considerably greater and nearer to it than 
those on the back af the northern observatory. 

In order now to compare this, attraction with that of the 
whole earth, this body may be considered as a sphere, and 
tlie observatories as *placed at its surface; since the very 
small differences of these suppositions from the truth are of 
no consequence at alf in tins com|Virison. • Now the attrac¬ 
tion of a sphere, on a body at its surfa’cc,n8 known to be = .{ cd, 
where d is = thb diameter of the sphere, and c = 3.1116 = 
Uie circumference of the circle^)f which the diameter is 1. 
llutcJ is = the circuiliference of the circle to the diameter 
d; and, therefore, the attraction of a sphere w’ill be expressed 
by barely of its circumference; 'w'hich is a theorem well 
adapted to the present computation. The length of a degree 
in the mean latitude of 4.5°,. is 57^8 Frcncli toises; and 
the same result nearly is obtained by taking a mean among 
all the measures of degrees there set down, that mean being 
.570.38 toises. Mr. II. therefore uses the round number 
.570.30 as probably nearer the truth. This number being 
multiplied by 6, the product 342180 shows the number of 
French feet* in one degree; but the lengths of the Paris and 
I.nndon feet are as 76.734 to 72, that is, as 4.263 to 4; there¬ 
fore, as 4 : 4.263 :: 342180 : 364678 --= the EngKsh^feet in 
one degree; and this being multiplied by 360, the* whole 
number of degrees, there results 131284080 feet for the 
wiiole circumference, w hich are equal to 24864' miles, 
making 69 to a degree in the mean latitude. Lastly, ^ of 
131284080 give 87522720 for the measvire of the attraction 
of tlie whole earth. * , 

Consequently, the whole attraction of tlie earth m to the 
sum of the two contrary attractions of the hill as tlie num¬ 
ber 87522720 to 8811^ that is, as 9933 to 1 very nearly, on 

3 osition that the density of the matter in the hill is eqyal 
le mean density of that in the whole earth. I 

But the Astronomer Royal found, by liis observations, that 
the sum of the deviatlons.oi the plumb-line, produced by the 
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contrary attractions, was tl.6 seconds. Hence, then, it 
is to bo inferred, that the attraction of the earth is actually 
to the sum of the attractions of the hill nehrly as radius to 
ttie tangent of 11.6 seconds, tlhit is, as 1 to .0000562S9, or 
ns 17781 to 1; or as 17801; to 1 nearly, after allowing fhr 
the centrifugal force arising from the rotation of the eartli 
about its axis. * 

Having now obtained the two results, namely, that which 
arises from the actual observations, and tliat belonging to the 
computation, on tlic supposition of an equal density in the 
two bodies, the two proportions compared must give the 
ratio of their densities, which is that of 17804 to 9933, or 
] 131; to 800 nearly, or almost as 9 to 5. And so much does 
the nuMn density of the earth exceed flutt of the hilL 

It appears not unreasonable to ,suppose the mean speclhc 
gravity of the mountain to be from 2.7 to 2.75 or 2J. Now 
^ X 2 • gives ''", or uhnost 5; that Is, under these circum¬ 
stances, the medium density or specific gravity of the whole 
mass of the earth, in proportion to that of water, is nearly 
as 5 to 1, or that it is 5 times the weight of water. 

Knowing, then, the mean density of the earth in comparison 
with water, and the densities of' all the planets relatively to 
the earth, we can now assign the proportions of the densities 
of them all as compared, to wati'^r, after the manner of a com¬ 
mon table of specific gravities. And the numlx'rs expressing 
their relative densities, in respect of water, arc annexed. 

Water - 1 Mars - $\ 

The sun 1 The moon - 3 

Mercury - 10^, Jupiter - 1^ 

Venus ' - 6( Saturn - 

The earth 5 

Account of an Infant 3tnsieian. Hy Catnr.nn Bvmnr, 
JJoctor of Mn 9 ic and F! li. S. 

4 

W.M..C'noTrii was born at Norwich, July 5. 1775. His 
father, by trade, a carpenter, having a passion for music, of 
which, however, he had no knowledge, undertook to build on 
organ, o\i which, as soon as it would speak, he learned to play 
two or,throc common tunes, with which, and such chords as 
were pleasing to his ear, he used to try the perfection of his 
instrument. About Christmas, 1776, when the child was 
only a year and a half old, he discovered a great inclination 
for mut^ by leaving even his food to attend to it when the 
or^^ Whs playing; and about Midsummer, 1777, he would 
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toucIi>the key-note of his particular favourite tunes, in order 
to persuade bis fkther to play them. Soon after tins, os he 
was unable to hame these tunes, he would play the two or 
three first notes of them, wl^en he thought the key-note did 
not sulficiently explain which he wished to have played. 

Being left, while his mother went nut, in the dining-room 
wit!) his brother, a youth of abthit H years old, Re would not 
let him rest till he blew the bellows of the organ, while he sat 
on his knee and beat down the keys, at first promiscuously ; 
hut presently, with one hand, he played enough of “ God save 
the King” to awaken the curiosity of his father, who being in 
a garret, which was his work-sh^, hastened down stairs to 
inforni himself who was playing this tune on the organ. 
When he found it waa the child, he could hardly believe what 
he heard and saw. At tliis time he was exactly two years 
and three weeks old. • * ^ , 

The next day he made himself mestgr of the treble of the 
second |>art; arjd the day.a/ter he attempted the base, which 
he perlbnncd nearly coirect ins every particular, except the 
note immediately before the close, which, being an octave 
below the preceefing sound, was out of the reach of liis little 
hand. l)i the beginning of November. 1777, he played both 
the treble and base of “ Lft ambition fire thy mind,” an old 
tune, which is, perhaps, now better jenown by the words to 
vihieh it is sung in “ Love in* a VillRg^,” “ Hope, thou nurse 
of young desire.” 

At this time, such was the rapid pingres« he hud made in 
judging of the agreement of sounds, tliat he played the Easter 
hymn with full liarmony; and in the last two or three bars of 
liullelujah, where the same sound is sustainctj, he played 
clinrds witl) both hands, by which the }>ort8 were multiplied 
to six, which he had great difficulty in reaching on account of 
tlie shortness of his fingers. It was, also, to be observed, 
that in making a base to tunes which ho had recently caught 
by his ear, whenever the barinoiiy displeased him, he would 
continue the treble note till he hud formed a better accom¬ 
paniment. 

Anotlier wonderful part of his prematurity was the being 
able, at two years and four months old, to truiTsposi^ into the 
most extraneous and difficult keys whatever he played ; and 
now, m his extemporaneous flights, he modulates into all keys 
witl) equal facility. Tlie last qualification which^Dr. 11. 
points out as extraordinary m this infant musician, is Aie 
being able to play an extemporary base to easy melodies, 
when performed by another person on the same instrument. 



470 Hamilton', account ov riia 

f 

But these bases must 'not be imagined correct, according to 
the rules of counter-point, any more than his voluntaries. 
He generally gives, indeed, the key-note td passages formed 
from its common chord and its diversions, and is (]uick at dis¬ 
covering when the fifth of ihe key will serve as a base. At 
other times he makes the third of the key serve as an ac¬ 
companiment to melodies, formed fioni the harmony of the 
chord to the key-note; ami if simple passages are played 
slow, in a regular progression, ascending or descending, he 
soon finds out that thirds or tenths, below the treble will 
serve his purpose in furnishing an agreeable accoinpanimciit. 

Musical prodigies of this kind are not unfrequent; there 
have been several in Dr. B.'s nieniory on the harpsichord. 
But the two sons of the Uev. Mr. W^'sley seem to have dis- 
eovercd, during early infancy, very uncommon faculties for 
tlie practice of music. .Charles, Bie Mdest, at *2i years old, 
surprised his father hy 'playing a tune on the harpsichord 
readily, and in ju»t time : soon after he jilaycd several, what¬ 
ever his mother.sung, or wsiatever he heard in the street. 
Samuel, the youngest, though he was three years old before 
be aimed at a tune, yet by constantly hearing his brother 
practise, and being accustomed to gianl music and masterly 
execution, before hen as six years old arriieil at such know¬ 
ledge in music, that hi^ extenuiorary pi'rfonnaiice on keyed 
instruineiits, like Mozart's, mms so masterly in point of in¬ 
vention, modulation, and accuracy of execution, as to surpass, 
in many partis ali'irs, the attaimnents of most proft'ssors at any 
period of their liyes. Indeed Mo/art, when little more than 
four years old, is said to have been not only capable of 
executing lussons on his tavourite instrument, tliehaiqisichord, 
but to have composed some in an easy style ami taste, which 
were much approved ; ” and Samuel VVesley, before he could 
write. Was a composer, and ment illy si't the airs of several 
oratorios, which he retaine i in inemery till he was eight years 
old, and then wrote them down. 


On the J^rupfion of Afunnt in Anffu^st, In 

a J-^fUer from Sir Wu. ilmn. ros, K. Ji. F. /?. S. 

• tlie 5th of August, about two o’clock in the afternoon. 
Sir W. perceived, from his villa at Pausilippo, in the bay 'of 
N^ple^ whence he had a full view of^ Vesuvius, which is just 
ofij^site, and at tlie xlistance of about six miles in a direct 
line from it, that the volcano was in a most violent agitation : 
a white {ind sulphureous smoke issued continually aud impe- 
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tuouely from its crater, one puff impelling another, and by an 
accumulation of those, clouds of smoke resembling bales of 
the whitest cotton. Such a mass of them was soon piled over 
■ the^op of the volcano, as exceeded the height and size of the 
mountain itself at least four times. In the midst of tliis very 
white smoke, an immense quantity of stones^ scorisc, and 
ashes, were shot up to* a wonderful height, certainly not less 
than 2000 feet. 

August 7. the volcano remained mucli in the same state ; 
but about midnight its fermentation increased greatly. The 
second fever-fit of the mountain may be said to have manw 
fested itself at this time. Sir W. was watcliing its motions 
from the mole of Naples, which has a full view of the volcano, 
and had been witness to several glorious picturesque effects 
produced by the reflection of the deep red fire, which issued 
from the crater of Vtsuvfus, and ipounted.up in the midst of 
the huge clouds, when a summer storm, called here a trnpea, 
came on sud(X>iily, and blended its heavy watery clouds 
with the sulphureous and mineral ones, which were already 
like so many other niAuiitains piled over the summit of the 
volcano: at this moment a fountain of fire was shot up to an 
incredible height, casting so* bright a light, that the smallest 
objects could be clearly distinguished at any place within six 
niUes or more of Vesuvius. , 

A ugust 8. Vesuvius was quiet till tdVrards six o’clock in the 
evening, when a great smoke began to gather again over its 
crater, and about an hour after, a runjbring“Tmbterraneous 
noise was heard in the neighbourhood of tlie volcano: the 
usual throws of red-hot stones and scoria* began, and increased 
every instant. At about nine o’clock tl^re wasa loud report, 
which shook tlic houses at Portici and its neighbourhood, to 
such a degree as to alarm their inhabitants, and drive them 
out into the streets; and many windows were broken, and 
walls cracked, by the concussion of the air from that explo¬ 
sion, though faintly heard at Naples. In an instant a fountain 
of liquid transparent fire began to rise, and, gradually increas¬ 
ing, an'ivcd at so amazing a height as to strike every be¬ 
holder with the most awful astonishment. The height of 
this stupendous column of fire could not be less than tliree 
times tliat of Vesuvius itself, which rises perpendicularly near 
8700 feet above the level of the sea. 

August 9. about nine o’clock in the morning, the "^ufth 
fever-fit of the mountain began to manifest itself the 
usual symptoms, such ns a subterraneous boiling noise, violent 
explosions of inflamed n)t|,tter from the crater of tli^ volcano, 
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accoMfipanied with smoke and ashes, which symptoiqs increased 
every instant. Tlie smoke was of two sorts; the one as wliite 
as snow, the other as black as jet. 'Hie' white, as de¬ 
scribed in the former part of tln^ journal, rolled gently mass 
over mass, resembling bales of the wlutest>cottun ; and the 
black, composed of scorac and minute ashes, shot up with force 
in the midst of the white smoke, wliich, iVom the minerals, 
was also sometimes tinged with yellow, blue, and green. 
Presently such a tremendous mass of these accumulated clouds 
stood over Vesuvius as seemed to threaten Naples again, and 
actually made the mountain itself appear a mole-hill. This 
tlay’.s eruption was similar to that of the £th, but many de¬ 
grees more violent 

August 11. about six In the morning, the fifth and last 
fever-fit of the mount.un came on, and gradually increased. 
About 12 o’clock it was at its height, aiTd very violent indeed, 
the explosions being louder than those that attended the 
former eruptions. The same mountiains of wliitc cotton-like 
clouds, pilled one over another, rose to such an extraorilinary 
height, and formed such a colossal mass over Vesuvius, ns 
cannot possibly be described, or scarcely imagined. It may 
have been from a scene of this kind that the ancient poets 
took their ideas of the giants wagiVig war with Jupiter. 

Proce<‘diiig to Ottaianp, which is rcckoiu d to I'ontain ] 2,0()0 
inhabitants, nothing cduld be more dismal than the sight of 
this town, unroofed, half buried under black scori<c and ashes, 
all the wiiuU vi>.<<inwards the mountain broken, and some of the 
houses themselves burnt, the streets choked up with these 
ashes; in some that were narrow, the stratum was not less 
than four feet thick, and a few of the inhabitants just returned 
were employed in dearing them av^ay, and piling up the 
ashes in hillocks to get at their ruined liouses. The moun¬ 
tain of' Somnia, at the foot of which Ottuiano is situated, * 
hides Vesuvius from its sight, so that till the eruption became 
considerable it was not visible to them. On the 8th, when 
the noise increased, and the fire began to appear above the 
mountain of Somma, many of the inhabitants of this town flew 
to the churches, and others vv ere preparing to quit the town, 
when a (Sudden violent report was heard ; soon after which 
they/ound themselves involved in a thick cloud of smoke and 
minute ashes: a horrid clashing noise was heard in the air, 
and presshtly fcH a deluge of stones and large scorisc, some of 
wlu^ scoriec were of tlie diameter of seven or eight feet, and 
mim.have weighed more than 100 pounds before they wtTe 
br^Al^t by their fall, as some of the fragments of them still 
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weighed upwards of 60 jpounds. When these large vitrified 
masses either struck against each other in the air, or fell on- 
the ground, they broke in many pieces, and covered a large 
'space around them with vivid, sparks of fire, which communi¬ 
cated their heat to every thing that was combustible. In an 
instant the town and country about it were on fire in many 
parts; for in the vineyards therd were several strhw huts, ail 
of which were burnt. A great magazine of wood in the 
iieart of tlio town was all in a blaze; and had there been muehif 
wind the flames must have spread universally, and all the in¬ 
habitants would have inlallibly been burnt in their houses; for ‘ 
it was impossible for them to stir out. Some who attempted 
it with pillows, tables, chairs, the tbps of wine casks, &c. on 
tlieir heads, were either knocked down, or soon driven 
back to their close quarters under arches, and in the cellars 
of their houses. Had* the (eruption lasted an hour longer, 
Ottaiano must have remained exactly* in ^the state of Pompeia, 
which was buricc^undcr the ashes of Vesuvius just 1700 years 
before, with most of its inhahitaiVs, whose bones are to this 
day frequently found uiuler arches and in ttie cellars of the 
houses of that ancient city. 

Ulie number and size of the atones, of, more properly speak¬ 
ing, of the fragments of lav*, which were thrown out of the 
volcano in tlie course of this eruption, and which la^ scattered 
thick on the cone of Vesuvius,"and at»ft#e foot of it, were in¬ 
credible. The largest they measured was in circumference 
no less Uian 108 English feet, and 17 feel*hi gh. . It was a 
solid block, and much vitrified: in some parts of it there were 
largo pieces of pure glass, of a brown yellow colour, like that 
of which common bottles are made, and, throughout, its pore% 
seemed to be filled with perfect vitrifications of the same sort. 
The spot where it fell was plainly marked by a deep impres¬ 
sion, almost at the foot of tlie cone of the volcano ; and it 
took threo bounds before it settled, as was plainly perceived 
by the marks it has left on the ground, and by the stones 
which it pounded to atoms under a prodigious weight. An¬ 
other solid block of ancient lava, 66 feet in circumference, and 
19 feet high, being nearly of a spherical shape, was thrown 
out at the same time, and lay near tJio former.* Thi^ stone 
had the marks of having been rounded, nay almost polished, 
by continual .rolling in torrents, or on the sea-shore : but it 
liad undoubtedly been, ia that state, thrown out of the vol¬ 
cano, and may tlicrefore be the subject of curious sp'&ciiliil‘> 
tions. Another block of solid lava that was thrown mheh 
further, and which lay in the valley between the cone of 
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Vesuvius and the Hermitage, was 16 feet high, and l>2,in cir* 
cumference, though it appeared, by the large fragments that 
lay round, and were detached from it by the shock of its fall, 
that it must have been twice as considerable when in the air. 
There were thousands of very lArge fragments of different spe¬ 
cies of ancient and modern lavas, that lay scattered on the cone 
of Vesuvius, and in the vallies at its foot; but these three were 
the largest of those they measured. They measured two 
flther stones in the valley between Somma and Vesuvius; the 
one was 22^ feet long, feet broad, and 10 feet high; 
the other, 11J feet high, and 72 feet in circumference. 


Astronomical Observations relating to the Mountains of the 
Moon. By Mr. Her sencu 

Nov. 30. 1776, six o’clock in tbe nvorning, a rock, situated 
near what Hevefius <»ll!| Lacus niger major, was measured to 
project+1 *.56. Thcn|^by llevelius’s method^the per|)e]idicular 
height of the rock is found ^o be about one mile. The same 
morning, a greaf many rocks, situate^ about the middle of the 
disk, projected from ‘25*.93 to 26''.56. These rocks are all 
less than half a mile high. 

Jan. 13. 1780, seven o’clock, ..Mr. H. examined the moun¬ 
tains in the moon; but there was not one of them tliat was 
fairly placed on level ^'ound,-which is a condition very ne¬ 
cessary for an exact measurement of the projection. If there 
should b^ Q (^plivity on the moon before the mountains, or a 
tract of hills placed so as to cast a shadow on that part before 
them which would otherwise be illuminated, it is plain that 
^the projection would appear too large; and, on the contrary, 
should thefe be a rising ground before them, it would appear 
too little. As far as he was able to judge of the direction of 
the Ime of illumination, the highest hill projected 26".31: 
thence we find, as before, that the perpendicular height is less 
than half a mile. 

Jan. 14. 11 o’clock, he took the projefltion of the highest 
mountain, which was situated at the western edge. It mea¬ 
sured 24*.68, or about 27 miles; and tlie perpendicular height 
comes ouUtss than half a mile. There was not another moun¬ 
tain in^thiiclbdge of the disk so high as this. Jan. 17. seven 
o’clock, a very high mountain pi ojected no less than 4(y’.625. 
Its situation is in the south-east q;iadrant; and the perpen- 
digilar height of the moiuitain is l‘>'.+7, or less than a mile 
ana a half 

; From these observations, Mr. II. believes it is evident, that 
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the hdght of the lunar mountains^ g^erul has been greatly 
over-rated; and tliat, when wc mve excepted a few, the 
generality do not exceed half a mile in their perpendici^ 
elevation, j_ 

A Storm of Lightning at East Bourn, Sept 17.178(X 

About nine in the mdhiin^ a black cloud passed over the 
house of James Adair, Esq., Recorder of London. He saw 
some shafts of lightning pass from it to the sea, and while 
standing in the window viewing them, a dash threw him several 
yards trackward on the floor, where he remained some time, 
sensible, but unable to move, see. or speak. His coat and 
breeches were torn, and part of the buttons melted. The 
steel chain of his goIdVatch was blended with the gold. His 
flesh on the right sidejwas ^corched and tom, and his metal 
sleeve-button, and his penknife, and.a key in his pocket, were 
partly ftisecf. * • 

Every pane in*the window was 8ma.shed, and so completely 
removed, that it did not appear* there had keen any glass in 
it, but the frame was little damaged. A pier-glass, and the 
room-door were shattered in. pieces, and the bed-posts in an 
adjoining room and the bell-wires were destroyed. 

In the'room below were the coachman, butler, and footman. 
The coachman was struck dqad. Ijis clotlies, his wig, and 
cravat, were much torn, end the enamel face of his- watch 
broken, and the links of the steel chain fixed together. 

The footman was also thrown dead on tl f cl ttfM y He was 
much scorched and bruised, and had a very large wound in 
his side. His buckskin breeches were much torn, and the 
steel of a knee-buckle driven through them. Theavindow-sash 
was driven in. 

'J'he butler had a telescope in his hand, which was broken 
to pieces, and his hat and wig were thrown to some dfstance, 
but he was little iniured. 

A young lady (U her maid were in the room over Mr. 
Adair, and were ^own down and rendered insensible, and 
the bed-posts and bell-wires were destroyed. 

Multitudes on the shore saw the etreatn or |^11 strike the 
house, and resembled it to a sky-rocket. • 

Account of the ffarmattan, a singular Afican Wind. By 

Dr.Bojfsou. * „ * 

Thk harmattan is a periodical wind, which blows fimfi the 
interior paits of Africa towards the Atlantic Ocean.^ It pro- 



47G NATURAL inSTORY OF THE TERMITES OF AFRICA* 

vails, at periods, in D^cendier, January, and February,* over a 
line ot* 2000 miles of coiffl, and comes from the north-east. 
It is accompanied by a fog, which leaves a dry whiteness, and 
aftbrds no dew or moisture. If destroys all vegetation, and 
renders every thing so dry, ^at the natives then set fire to 
the high grass to clear the country, and the destruction spreads 
with frightful rapidity- * * 

The covers of books, and even of a trunk, are shrivelled up. 
Household furniture is much damaged, and the panels of doors 
and wainscot are S[)lit, The joints of floors open, and ships 
become leaky. Casks let out their contents, and require con- 
st^mt attention to their hoops. 

The eyes, nostrils, lips, *and mouth, are rendered dry and 
uneasy, and the scurf-skin peels off. *Su1t- of tartar remains 
dry by day and niglu, and when previously liquefied becomes 
dry ill two or three liours, I'he tvapibration of all moisture 
is excessive, or four tjmes that in other countries 

Ne\ertheless it is salubrious to tfic humaif constitution. It 
recovers invulids.in many disorders, and stops the progress of 
epidemics. It is supposed to proceed from some mountains 
c^led Caphas, and to be loaded with the arid pulverised 
dust of the groat desert of Sahara. The south-west wind in 
tlie Mediterranean, called the Siibcco, is believed to have the 
same origin. The Fai^tces, or black natives, divide the year 
into the names of thc'prevailing winds, which tlicy call by the 
names of the stars. 


Arco?/n^ of tiia Termites in AJrira^ and other Jiot Climates, By 

• Mr, H, Smeathman. 

These ants are called bugga-bugs, wood-lice, wliite ants, 
cutters, piecers, eaters, and dc&tructors, in different places. 
They destroy all timber in buildings, all furniture, and all 
household stuff and merchandise, and nothing escapes them 
but metal or stone. jfjjk 

Tlicy are called ants, but they do not^esemble them in 
form or changes, only in their large communities and extra¬ 
ordinary nests, constructed with covered galleries, and in their 
providept lahliurs; but they far surpass our European ants, 
as well as bees, wasps, beavers, and other animals, in the arts 
' f builtling, and in sagacity and government. 

Their commimities consist of one ifiale and one female, who 
afe the commen parents of three orders of the insects, which 
togctlier constitute great commonwealths or monarchies. 
Tiierc arc several species, and some build on the ground^ 
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others the branches of trees, often at great heights. The 
three orders in each community consist of the lalwurers, tlie 
soldiers, and the -winged or perfect insects, which^e male 
and ietnale. From among these latter, kings and ^eens are 
elected, which soon emigrate, hnd found new communities. 

The largest species is called termes bel/icostts, and is best 
known on the coast of A^'ica. ft erects immense buildings 
of well attempered clay, with such art and ingenuity as to 
excite the astonishment of man. In Senegal they resemble 
the villages of the natives, being 10 or l5 feet above the 
ground, and like very large hay-cocks. Comparing the size of 
the animal with that of man, these buildings are four or five 
times tlic height of the Monument. 

Every building consists of two parti, an exterior dome, and 
an interior, divided into an amazing number of apartments, llie 
exterior is a protection froji the weather, and in the interior 
reside the king and queen, and whole community, with 
magazines stored}with provibions and conveniences. 

Tluy raise these immense' structures in separate turrets, of 
the shape and size of sugar-loaves, and thenISll it between till 
the dome is completed, by joining tlie tops of the lofty turrets, 
which they raise in tlie ccn?re. TJicn they take away the 
bases of the central turrets, and apply the clay to the con- 
strui'tion of the interior. The wihl bulls stand on them as 
sentries for the rest of tlie herd, aifik men climb up them 
when they desire to take distant views, and three or four men 

The royal chamber is in the centre, in tIic'^ape^oirirTarge 
oven. Its floor is perfectly horizontal, and its roof a solid 
and well-turned oval arch. The entrances intoifcare so small, 
that the king and queen can never leave it. ^ound it are 
numerous apartments for soUUcrs and attendants, and adjoin¬ 
ing arc magazines filled with gums and hardened jyices-of 

} )laiits of various rulours. Among these are the nurseries 
or eggs and young, built of wood joined by gum, and in vast 
numbers not mo* than half an inch in width. At first the 
nurseries are close to the royal chamber; but as the colon^ 
increases, those for attcnilants are increased, and the nurseries 
placed at greater diatanci's, in performing which they are con¬ 
tinually employed. Tlie whole of the central part covered 
with a common roof. 

Beneath the whole are common sewers of vast size, even as 
large as the bore of a cannon, to carry off water, and lined with 
thick clay: one of them, which was measured, was l.S inches in 
diameter, descending to the gravel, from the finer parts of 
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which tlicy make theip hard mortar with their mouths. ^'Hiese 
subterraneous passages are carried horizontally to vast die* 
tanecs, lilu passages tram old castles, from which they emerge 
on any bmlaing or merchandise which they intend to attack. 
As they cannot carry up perpendiculars, all the ascents and 
descents are made by sjiirm roads. 

For comrtiunication inside,'they construct elliptical bridges; 
and Mr. 8. had one 10 inches long, half an inch wide, and a 
quarter of an inch tliick. It was strengthened by a small 
arch at bottom, and the centre of it was hollowed out for the 
safety of the passengers. 

A smaller species build their city in the shape of an up> 
right CYLiNDKR, about 27 inches high, and cover it with a 
roof of the same black earth, like the tpp of a mushroom, or 
the roof of a cottage which hangs beyond the walls. When 
one is too small they build others'doss to it, and five or six 
generally stand together 

The termes arborum build their nests b<;twecn the arms 
and stems of a tree, at the. height of 70 or 80 feet, some* 
times as large as a sugar hogshead. They are composed ot 
small particles of wood, and the gums and hardened juices 
of trees, worked by these industrious and interesting little 
creatures into a paste, and then/'formed in cells and apart¬ 
ments, in such connection with the tree that nothing can 
sever them. • " 

The Udmurers among the termes bellicosus are about a 
quarter of nn. inch long, and 25 of them weigh but a grain, 
'lliere are about 100 to every soldier: they run fister than any 
insect of their size, and arc always bustling about their afiairs 
The soldiers are labourers who have advanced a stage to the 
winged state. They are half an inch long, and their jaws r.re 
adapted for piercing and wounding, being just like two vciy 
sharp nwls a little jagged; while the mouths of the labourers 
are calculated only for gnawing and holding. In the third 
order, they are six or seven tendis of an ii^ in length, and are 
furnished with four large, brownish, transpffent wings. Their 
" size is equal to that of SO labourers, or two soldiers, and they 
have two conspicuous eyes, to aid their search for new dwell* 
ings. ^They* issue in such prodigious numbers, tliat they 
become^food for birds, other insects, reptiles, and even man, 
so tllkt not a pair in many millions establishes a new com* 
iiiunity. o 

* They become in tliis state, from being the most active, in* 
dusflrious, fierce, and. implacable little animals in the world, 
the n^ost helpless and cowardly; the prey of other ants, win 
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are evary where seen dragging them <to tlicir nests. The 

frw who survive ttie genera) massacre of their race are 
preserved by the'•labourers of other nests, and by them 
eicetednkings and queens of new states. They enclose them 
In a small chamber of clay, wi^h entrances large enough only 
f')r themselves, and become voluntary subjects, taking it on 
themselves to provide an^ hght Tor them, till theh* own pro* 
geny arc numerous enough to divide the task with them-. 

They make pipes of the material of which they build. 
They ^us line most of the roads leading to and from their 
nchts, and pass through woods and over rocks in this secure 
manner, while, if alarmed, they retreat into their subterra¬ 
neous pasaages. 'I'hc common aui is their most formidable 
t” emy ; and as tliey cannot see, and are soft, while the others 
are hard, the termes never appear above ground, or out of 
their covered ways, any accident to which they instantly re¬ 
pair with unwearied industry. If destroyed several times the^ 
give it up; but if ^ be an iiuportant road, they soon restore it 

„a^nin. Tiiut, making tlKii* appr^puches under ground, they 
ascend through the timbers, perforate them completely, and 
afterwards every wooden part of houses, till they nave ruined 
them. The termes arborum sometimes form their nests in 
roofs, but more cunnnonly itv the trunk of a tree, perforating 
every part, and destioying eveiy thing within and near it. 

They destroy all the softer HubstaiivSjf. first, and arc parti¬ 
cularly fond of pine boards, eating away the entire inside, and 
leaving the suiiface as thm as paper. A stak^ in a .hedge is 
their sure prey; of which they leave only the^wl^ and if the 
b<irk fail, or the outside of a beam, they cover it with tlieir 
mortar, so that no one suspects their attack till the things are 
handled, or till a support gives way. Fallen trees they perforate 
m like manner, and what appears to be a sound piece of timber 
often proves but a shell, w hich may be crushed beta eon the 
fingers. They seem aware, that if their work were seen from 
without tliey should be disturbed, so that the mischief is never 
suspected till it is pe'rpetrated. Of deserted houses, or villages, 
they leave not a vestige in a few wt'cks t 

If any one, from cruel curiosity, make a breach in their 
liills, a soldier runs out, and walks about the bi^'aeh, to ex¬ 
amine the cause of attack. If he go in to give alarm, ^two or 
three come out, who run as fast as they can, and these are 
followed by a large body^i Some of (hem beat with their for- 
ccqis on tlic building, and make a noise like tlie ticking^ qf a 
watch, but shriller. If they find the assailant, they fix tllcir 
hooked jaws in him, and maw blood copiously, and nothing 
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will remove them. If the attack is (pven up, the breach will 

be restored in half an hour, by myriads of labourers, who 
come every one with a burden of mortar i» his mouth. TJic 
soldiers retire, except a few, and one, in particular, places 
himself close to the breach, turning leisurely about, and, at 
intervals, striking his forceps on the building. A loud hiss 
then proc^ds from tlic lalJburerSfwithin, and they hasten, 
and redouble their pace at every such signal. If the attack 
is renewed the labourers disappear, and the soldiers are in¬ 
stantly out? and if the enemy is quiet they retire again, and 
the labourers proceed. But no soldier works, nor any la* 
bourer remains when defence seems to be necessary. 

If the attack is persdvered in, the soldiers never de¬ 
sist, and seem to court death, and«commonly succeed in 
driving away negroes without shoes and stockings. Again 
the labourers barricade every avenue to the interior, and they 
and the soldiers die ^voluntary deaths before the royal 
bcr. If the attack has not reached tliat nliamber, they will 
block up every avenue, and, speedily restore the whole build -1 
ing. If the royal chamber is outraged, the distress ajid con¬ 
fusion of the poor insects is extreme, and they continue their 
attentions and loyalty to the l^t. 

One species is tlie inarching* termes. These move in re¬ 
gular columns, a soldier directing a body of labourers, and 
quickening their pa^b* by blows on the ground with his 
forceps. 


O/ a Thermometer for tneasnriog the hig1»e$^f D grees of Heat 
. Hy JosiAU Wedgwood* 

Mu. W.*adopted argillaceous earths for his measure. The 
diminution of their bulk by fire Is a distinguibhlng charactor 
of this order of earths. It begins at a low red heat, and pro¬ 
ceeds regularly till the clay becomes vitrified, even to a fourth 
of their dimensions. Of all the sorts, the put'est Cornish 
porcelain clays were Uio best adapted, botli for supporting tfie 
intensity and measuring the degrees of fire; the pieces are 
then put into a bras^ gauge, wider at one end than the 
other ^ and its die piece dimjiiiblies in bulk, it slips down the 
gauge, which is graduated, and determines die contraction 
and die degree of heat. 

The scale commences at a reddieat visible in daylight 
and Cie greatest heat which Mr. W. could contain in his fur- 
luCes was marked 160° by his clay thermometer. Swedish 
copper melts at 27°, silver at 28°, and gold at 32°. Brass 
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is in fusion at The welding of iron is 90^*, and 

cast iron melts at ISO**: it is fluid at 150°. Glass furnaces 
arc 114° to 124°. Delft ware is fired at 40°, and C^ueen’s 
ware ^t 86°; Worcester cliin^ vitrified at 94°. 

0/i the prosper Motion of the San and Solar System among 
the Stars. By JVilliam Herschsl. 

Does it not seem very natural, says Dr. llerscnel, that as 
tliere are so many changes among the stars; manjf increasing 
their magnitude while others appear to vanish; several 
them suspected to be new comers, others that are lost to our 
sight; the distances of many actually changing, while many 
more are suspected tc. have a considerable motion; does it 
not seem natural that, probably, every star is more or less in 
motion ? Now, if the p.’ope.' motion of the stars is admitted, 
who cun say that our sun and the bolar system is not taking 
of the general agitation f , 

Dr. H. examines the recorded motions ({f tlie stars; and 
in a list of 27 of the pi incipal, he proves that 22 of tliese 
motions will be satisfied, if the sun has a proper motion to* 
wards the constellation Hercules; and he concludes that the 
sun and solar system are actually moving towards the star 
marked fammu in Hercules ; and that the velocity of the sun 
is about equal to that of the earth in iL orbit. 


Accoufit of some late fiery Meteors. By ffrl 'JjfLAODsST' 

The first was seen August 18. 1788, as a luminous ball, 
leaving a train behind, and yielding a prodigious light. It 
rose in the N. N. W., passed to the east, vergetf southward, 
and gradually disappeared. It continued visible about half a 
minute, and seemed in its course to undergo a change com* 
pared to bursting. 

It was seen m Shetland, at sea, in the Hebrides, and at 
Aberdeen and Edinburgh. It proceeded over Yorkshire; and 
in Lincolnshire deviated to the east, and appeared to burst. 
It then passed over Cambridgeshire, ^Suffolk, and Essex, and 
at Ostend and Calais was considered as verticah It was also 
seen at Brussels and Paris, and altogether through a course 
of 1000 miles. Nothing was more surprising than the brilliant 
and intense light which it aflbrded. 

A comparison of its elevation in different places 
that it was from 57 to 6v/ miles in height, where, by tn4oiy, 
the air is 40,000 times more rare than with us; and yet its re* 
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ports wero he<irtl at (k)u];)]i‘ the dibtaiicv, like a volley ef'Kjrml. 
arms, and apparently at the same time in Lincolnshire and 
Kent. Dr. B. calculati's that it was half a mile across, and 
two miles long, while its train was 10 or 12 times longer tlian 
the body. Such an enormous mass, as large as a considerable 
mountain, moving willi such extreme velocity, affords just 
matter of astonishment. . 

Its velocity was so great, that it appeared to pass through 
1000 or 1200 miles in 40 or 45 seconds, which gives from 
20 to 25 inlies per second ; that is, 1(X) times more rapid titan 
sound or a cannon ball, and greater than the velocity of the 
earth in its orbit. Dr. B. concludes it to have been at 20 
miles per second, and 90 tunes greater than sound. 

Anotlier meteor was seen on the*6thof October, 1785, 
smaller than the other. 11 passed from the nortliward ; but 
was so rapid, that though Dr. Blagdeneawit himself, he could 
not distinguish whether lit passed to or from the’S. E. Its 
height must have been 40 or 50 miles, and fits velocity above 
12 miles per second. .. ' 

Dr. B. speculates on the cause and source of these bodies, 
but a velocity so near that of the earth in its orbit seems to 
prove that they are uneonncetcil with onr globe, and perhaps 
only bei oine tuminous and iioiffy b) parsing through our 
atmosphere. 

■I' - -*- 

On the Construction of thie Ilearcns. Hy Dr. IIerscuet..^ 

I'on the purpose of viewing the fixed stars, Dr. H. c«u- 
strueti'd a telescope with a large aperture, so as to increase 
the light. Its field of view was a quarter of a degree in 
diameter. 

Dn applying litis telescope to the milky-way, it completely 
resolved the uho’e into small stars, which his former teles* 
copes had not light enough to effect. lie says, “ The glorious 
multitude of irs that presented themselves about the hand 
and club of Orion was truly astonishing. I found that six 
fields, promiscuously taken, contained 110, 60,70, 90, 70, and 
71 stars each. A belt of 15 degiees broad, and two wide, or 
the quantity vliieli I otlen vix.w in an hour’s time, could not 
contain 'less than 50,000 stars large enough to be numbered ; 
and k suspect there were twice as many more which I could 
not see for want of light, tliongh my •^feet reflector had an 
aiKrj:ine of isi. inches.” 

‘“It is a very remarkable circumstance of the ncbulce and 
clusters of stars, that they are arranged into strata, which 



FAPERlMENTi ON THE 1 KANiiMr.i.IO;V Of HEAT. 1,S3 

• t 

seem R) run on to a great length. The milky-way is un> 
doubtedly nothing but a stratum of fixed stars. It is very 
probable that’^this gri^it stratum is that in which our sun is 
'placed, though not in the cent|-e ofits thickness, and we seem 
to be so situated as to view it sideways, and hence its bril¬ 
liancy. The sun is therefore ir^ this great stratum, and pro¬ 
bably not far from the place wliere some smaller stratum 
branches out from it. The milky-way is the appearance of 
the projection of the stars in this stratum, and ite secondary 
branches. Jiy applying ourselves with all our powers to the 
inmrovement of telescopes, which 1 consider as yet in their 
infant state, we shall in time perhaps be able to delineate the 
interior construction of the heavens.’* 


** The stupendous sidereal S 3 >tem which we inhabit, tins ex¬ 
tensive stratum, and its secondary branch, consisting of many 
millions of stars, is in kll probability a detached nebula, In 
the most crowded parts, I have had’'fields of view that con- 
tajped no less tlufti 588 stu-s, and these have continued for 
' many ipinutes, so that in a quarter of an hour no less than 
116,000 stars passed tlnuugh the view of my telescope.” 

“ My present telescope will not only reach the stars at 497 
times the distance of Sirius, so as to distinguish them, but has 
also the power of showing Iho united lustre of the accumu¬ 
lated stars that compose a milky nebu^sity at a distance far 
greater. There are many round nebula of about five or six 
minutes in diameter, the stars of which I can very distinctly 
see, the centres of which may be 600 time*i»tho*'d:-‘'*e«'a«-of 
Sirius from us, and, from other considerations, perhaps, 6000 
times. A nebula which by my telescope is perfectly milky 
cannot well be supposed to be at less than 6000 or, 8000 times 
the distance of Sirius.” 


New Experiments on Heat. By Col. Sir B. Thompson, Knt. 

F.R.S. 

Examining the conducting power al air, and of various 
other fluid and solid bodies, with regard to heat, I was led to 
examine the conducting power of the Torricellian vacuum. 
From the striking analogy between the electric fluid and heat, 
respecting their conductors and non-conductors, (having found 
that bodies in general, which are conductors of the electric 
fluid, are likewise good conductors of heat, and, on thf*, con¬ 
trary, that electric bodies, or such as are bad conductor^ of 
the electric fluid, arc likewise bad conductors of heat,) 1 was 
led to imagine that the Torricellian vacuum, which is known 

y ? 
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to afford «o ready a pdssage to the electric fluid| would also 
have aftbrded a ready passage to heat. The common cx- 
pcrinieuts of heating and cooling bodicajindcr tife receiver of 
an air*pump I concluded iiuYleqiiate to determining this 
question ; not onl^ on account of the impossibility of making 
a perfect ^oid of air by mc^ns of the pump; but also on 
account of the moist vapour which, exhaling from the w(^t 
leather and the oil used in the inticliine, expands under the 
receiver, and fills it with a wateiy fluid, wJiich, though ex¬ 
tremely rare, is yet capable of coiulucting a great deal of heat: 

I had recourse, therefore, to otlier contrivances. 

It appears tliat the Toi;ricellian vacuum, which affords v«o 
ready a j)as<^age to the electric fluid, so far from being a good 
condu.tor of lieat, is u niucli worse bne than common air, 
which of itself is reckoned among the worst: for, when the 
bulb of the thermometer was surrou/uled with air. and the 
histrunicnt was plung'‘(rinto boiling w'ater, the mereury rose 
from In® to in 1.5 seconds; but in the fdi'^mer experiment, 
when it was surr<ounded by a Torricellian vacuum, it rpqufred ' 
to remain in the boiling'water one nunute tiO st'conds 5>0 
seconds, to acquire that degree of beat. In the vacuum it 
required five minutes to rise to 46°,*,; but in air it rose to 
that hJght in two minutes 40 seconds ; and the proportion of 
the times in the other pbservations was nearly the same. 

It appears from dcher experiments, tiiat tlie conducting 
power of air to tliat of the Torricellian vacuum, under the 

^''Scribed, is as 1000 to 702 nc^arl}'; for tlu* 
quantities of heat communicated being equal, tlie intensity of 
the communication is as the times inversely. 

By others it appears, that the conducting powxT of air is bo 
that of the Torricellian vacuum as 9*^ to 10*1! invcrselv, or 
as 1000 to G03. 

Taking now the conducting powers of mercury = ]()0(), i 
conducting powers of the other mediums, as determined by 
tlicse experiments, will be as annexed, vir. 


Mercury .... 

- 1000 

Moist air - 

- 330 

Water - * - 

- 31-2 

‘ CoQimon air, density = 1 - 

8' 

, Kai'efied air, density = 1 - 

8o: 

Rarefied air, density = • 

78 

- Torricellian vacuum 

55 


And 10 these proportions arc the quantities of heat which 
these Afferent mediums are capable of transmitting in any 
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en time ; and| consequently, these niimfiers express the re¬ 
live sensij|)le temperatures of the mediums, as well as their 
conducting powers. 


Of/ the Strata of/serred in sinking for Water at HostoHy Lin- 
eol/ishirc. Sy Mr. James Lsmiurd, Sunvyon to the Cor- 
jfomtion. * 

M^y 7. 1783, George Naylor, of Louth, w'cll-borer, began 
to bore at the well in the Market-Place, llot>ton; which had 
been sunk and bored to the depth of ISG feet from the sur- 
Jace, in 17t7, by Thomas Partridge. The well was made 
iboiit six feet in diameter at the fop, five feet at the bottom, 
uiul 27 feet deep, and* the earth prevent'd from fullii\g in by 
a circular frame of wood, winch goes from the surface of tlie 
earth to the depth of *21 fVet six inches, yid is there sup- 
jxirtud by brick-work, laid on a bt^ pf light coloured blue 
cla^, which continues to t)i^ depth of 3G feet from the sur- 
faie, where is a bed of sand anikgravel aboyt IS inches thick, 
and under it the same sort of blue clay as before, which con¬ 
tinues to the depth of 4<S feet from the surface. Below this 
is a bed of dark-colour(>d ston*e, like rag-stone, about six inches 
tliick, from under which Georgi* Naylor says that a salt 
spring issues. Beneath this layer o|| stone is a bed of dark- 
blue clay, which continues td the flepth ol'75 (eet from tlie 
!■ rface, where is w bed of stone, of a lightish colour, about 
-iv inches thick, and under it a bed of dar^ blue cV'y .."'Ivich 
(.itiiuies to the de|)th of 114 feet from the surface, where is 
bed of stone, of a brightish colour, about eight inches thick, 
i, -d under it a bod of graVel, about six inches'.thick, where 
(m’ui^c Naylor says there is another suit spring. Under tlie 
giavcl is a bed of dark-coloured clay resemhhiig black-lead, 
whicl lontiniies to (lu‘ depth of 174 feet from the Surface, 
f. i'cii it changes to a chalky clay, intermixed with small peb¬ 
bles .'.lul flints, which continues about three inches, and then 
ciiangos to the same kind of dark-coloured clay as before; in 
v.h'ch. after boring to tlie depth of ISU feel ft-om the surface, 
he cKino to the solid earth bored to, in 1747^ by the above- 
ineutioned Thomas Partridge. After boring in the s#me kind 
of' clay to the deptli of 21U feet from the surface, it changes 
to a lighter-coloured one, which continues about six inches, 
and then changes dark^gain, and continues so to th^ depth 
of 34-2 feet fnmi the surface, where is a bed of shells and 
whito-colourcd earth, about half an inch thick, and under it a 

V 3 



486 HEnSCHRI- o\ volcaroes in the mock. 

light-coloured earth lyike that at 210 feet from the SMrface^ 
and under it a bed of dark-coloured clay. ^ 

At the distance of 447 feet from the surfr.ee tlier(> is a bed 
of <lark-colotired earth, mixed with chalk and giaxel, which 
continues to the depth of 449 feet 10 inches from the sur¬ 
face, M'herc is a bed of dark-coloui cd earth w ithout any chalk 
and with veVy little gravel, wiiich cqptinues to the depth of 
454 feet seven inches from the surface; there it changes to 
a dark-coloured earth, mixed with chalk and gravel, which 
continues to the depth of t5t) feet eight inches from the sur¬ 
face, and then changes to a dark-coloured earth without any 
chalk, and with very little gravel, which continues to the 
d.pth of 457 feet from th^ surface, and then changes to a 
lighter colour; and this continues to ;the depth of 462 feet 
and four inches trom the surface, where it changes to a 
dai ker colour, and so continues to •‘he depth of 470 feet three 
inches from the surfaep. ilere the ground changes to a dark- 
coloured earth, mixed with chalk and gravel*.which continues 
to tlic depth of ITO feet sevep inches from the surface, where 
he came to a bed of stone, like ragTStone, about 19 inches 
tiiick, which ground into powder witli the wimble, and mixed 
•With the eaith. Under this bed of stone is a dark-colourcd 
c.irth, without any chalk, andvirh but little gravel, whii ii 
coiitinues to the depth of 472 feet from the surface, when it 
changes something ligl'fcr,and lontmuesM about two inches, 
where the earth appears to be mi.xed wMli chalk and gravel, 
a nd coiiti.u ies for about one inch, when it changes to a 
black silt, lla^ ing a gre it deal of light-coloured sand in it, 

• 

Of Three' Volcanoes in the Moon. By ff'it. IleRSCHELt 

LL.D. F.R.S. 

Apr;l 19. 1787, I perceive three voicanoos in different 
places of the dark part of the new moon. Two of them are 
either already nearly extinct, or otherwise in a state of ap¬ 
proaching eruption; w'hich, perhaps, may be decided next 
lunation. The third sh )u s an actual eruption of fire, or 
luminous matter. 

April 20. 1V87, the volcano burns with greater violence 
than las{ night. 1 believe its diameter cannot be less than 
S", by>compftnng it with that of the Georgian planet; as Ju¬ 
piter was near at hand, I turned the telescope to his tliird 
salelh'db, and estimated the diameter of the.burning part of 
the 4^ano to be equal to at least twice that of the satellite, 
licncc we may compute that the shining or burning rsattcr 
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must ^6 above three miles in diameter. It is of an irregular 
round hgujfei and very sharply dgfiiicu on the ^edges The 
other two volcauoes are much farther towards the centre of 
' the*tnoon, and resemble large, pretty faint nebulae, that are 
giadually much brighter in the middle; but no well deHncd 
luminous spot can be discerned in them. These three spots 
are plainly to bo distingijished A'oin the rest of the marks on 
the moon; for the reflection of the sun’s ra^'s from the earth 
is, in its pr^nt situation, sufKcicntly bright, nith a ten- 
feet reflector, to show the moon’s sipots, even the diu'kcst of 
them: nor did 1 perceive any similar phenomena last luna¬ 
tion, though 1 then viewed the same places with tlie same 
instrument. • 

The appearance what I have called the actual Arc or 
eruption of a volcano exactly resembled a small piece of 
burning charcoal, whun ittis covered by a very thin coat of 

V lute ashes, which frequently adlietre to it* w hen it has been 
aoim time ignitcid; and it had a degree of brightness, about 
ns strong as that with wfiich sych a coal would be seen to 
glow in faint daylight. , All the adjacent paft-^ of the volcanic 
mountain seemed to be faintly illuminated by the ctuplion,and 

V ere gnulually more obscure*us they 1 ly «it a greater distance 

from the crater. • 


0 

Jijrperhnmti made4o detenmne the positive and rdatioe Qnan- 
titivs of Moisture absorbed from the Atniospiarc hji various 
Substances, under similar Circumstancest liy 
TnoMPSon, Knt. F. li. S. 

Having provided a quantity of each of the under-mentioned 
substances, in a state of perfect cleanness and pifrity, says Sir 
K. T., 1 exposed them, spread out on clean ( hina plates, 24 
hours in the dry air of u very warm room, the ia'>t i»i;t hours 
the heat being kept up to 85'’ of 1 ahrenheit’s tiuri),',meter j 
after which I entered the room with a very accurate b.ilunce, 
and weighed equal quantities of them, as expressed in the fol¬ 
lowing table. Then each substance Ix'ing equally spitad out 
on a clean China plate, they were reniovcil into a very large 
uninhabited room on the second floor, where •thejr were ex¬ 
posed 48 hours, on a table placed in the middle of die room, 
the air of the room being at the temperature oT -15“ F.; after 
which they were careiully weighed in the room, and were 
found to weigh as under nientioned. * 

They were then removed into a very damp ccllatt ana 
placed on a table, in the middle of a vault, wnere tha air, 

. . y 4 , • 
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which appeared by t^ie hygrometer to be completely satu¬ 
rated with moisture, was at the temperature of F.; and 
in tliis situation they w(*re suffered to remain three days and 
three nights, the vault being hung round, during all this time, 
with wet linen cloths, to rendet the air as <Iamp as possible, 
ami the door of the vault being shut. At the eijd of the three 
days I entered the vault, with the balance, and weighed the 
various substances on the spot, when they were found to 
weigh as is expressed in the following table:—^ 


The various substaucci. 


1 (M» Farts 


Wc'ght nfter lie- 
in\; vx]M)bed 4 S 
houi'i 111 a (i>U 
unmlubitc'd 
room. 

I*art4. 


Sheep’s‘WooI - - - 

Ik-aver’s fur - - - 

The fur of a Russian hare *- 
Eider down - < ' - 

o-,, 1 Raw’, single thread . t 
‘ * ' Raveling < of white tr.ffety 

f . ( Fine Imt 

( Ravelings of fine linen - 
C’otton w’ool - - ‘ - 


tost 

1072 

i(X}5 

1067 

1057 * 

J054 

•1046 

1014 

1043 


Silver wire, very fine, gilt, anU 1 
flatted, being the pvehngs of 1000 
f Id lace - ‘ •' .) 


Weight alter 
being expo*, 
ed hourr 
m « dump 
GulUr. 

Paiti. 

1163 

1125 

1115 

1112 

1107 

1103 

1102 

1082 

1089 

1000 


It is we ll knowjn, that woollen clothes, such as flannels, &c. 
worn iiext the sRin, greatly promote insensible perspiration. 
May not this arise principally front the strong attrai-tion 
which subsists between wool and the watery vapour which is 
continually h>suing from the human body ? That it does not 
depend entirely on the wannlh of that covering is clear; for 
the sa\nc degree of warmth, produced by wearing more 
clothing of a different kind, docs not produce the same effect. 
The perspiration of the human body being absorbed by a 
covering of flannel, it is immediately distributed through the 
whole thickness ol' that substance, and by that means exposed 
by a very large surface to be carried off by the atmosphere; 
and the loss ofithis watefy vafiour, which the flannel sustains, 
on the (Ate side, by evepuratiuii, being immediately restored 
from the other, in consequence of the strung attraction be¬ 
tween the flannel and this vapour, the pores of the skin are 
diseincftmbered, and they arc continually surrounded by a dry, 
warn., and -alubrioiis atmosphere. ‘ 
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O 0 : /Ae NMural lliston^ of the Cuckoo^ By Mr. EnWAno 
' , Jksneh, 

• .'Rie first appearance of cuckoos in Gloucestershire, the 
part of England where thc^e <||||||^rvations were made, is 
about the 17th of April* The song of the male, which is 
wc'll known, soon proclainis its Jirrivai* The song of the fe¬ 
male, if the peculiar notes of w'hich’it is composed may be so 
('ulJed, is wulely diHercnt, and has been so little att< nded to, 
that 1 believe lew are acquainted Atitli it. 1 knOw not how 
to convey a proper idea of it by a compavison witli the notes 
of any other bird; but the cry of tlie dab-chick bears the 
nearest resemblance to it. 

The cuckoo makes choice of the nest<? of a groat vaijiidy of 
small birds. 1 have known its egg tmlruslcd to the care of 
the hedge-sparrow, the water-wagtail, the Utlark, the yellow 
hammer, the green linnet, and the kiijiicliat. Among these 
it gcTitnilly scUrts tiic ihreo former; but shows a much 
greatuv parti.ility to tlie bedg(^-sparn>vv tlvm to any ol' the 
rest; therefore, for the purpose of a\oiding confusion, tluK- 
bird only, in the following account, will be considered us the 
lostor-purt'nt of llie cuckoo, except in instances which are 
particularly sj)eeifie(i. * 

'file hwlgc-sparrow commonly take; up four or five days in 
laying her eggs. During this tune, glnierally alter she has 
luiil one or two, the cuckoo contrives to deposit her egg 
among (lie rest, leaving the future care of it eiilircl} ihe 
lu dge-vNparrow. This intrusion often occasions some discom¬ 
posure; for the old Iiedge-sparrow, at intervals, while she is 
sitting, not unfrcquently throws out some of her own eggs, 
and sometimes injures them in such a way tliat they become 
addled*; so that it more frequent!} haiipcus, that only two or 
three hedge-.parrows’ eggs are hatclu d ith the edekoo’s, 
than otherwise: but whether this be the case or not, she sits 
the same length of time as if no foreign egg had been intro¬ 
duced* the cuckoo's egg requiring no longer incubation than 
her own. However, I have never seen an instance w'hcre 
the hedgo-spurrow has cither throw'» out or injured the egg 
of the cuckoo* When the hedge-sparrow has sat her usual 
time, and disengaged the young cuckoo and some of her 
own offspring from the shcl4 her own young ones, and any 
of her eggs Uiut rcmaii/unhatched, are soon turned oh% tUu 
young cuckoO remaining possessor of the nest, and solft ob¬ 
ject <.'f her future care* The young birds are not pre\xou^ly 
killnl, nor arc the eggs depioh<3heU; but all are left (p pciivii 
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together, either entangled about the bush, which contEins the 
nest, or lying on the ground under h. \ 

A hed^c-sparrow built her nest in a h&wthorn-bush in a 
timber-yard : after she had laid tw'o eggs, a cuckoo dropped 
in a third. The sparrowjjtontiftued laying, as if nothing liad 
happened, till tAio hud laid five, her usual number, and then 
sat. On iifspccting the nest* June {W. 17H6, 1 found that the 
bird had hatched this morning, and that every thing but the 
young cuckoo was thrown out. Under the nest I found one 
of the young liedge-sparroivs dead, and one egg by the side 
of the nest entangled with the coarse woody materials that 
formed its outride covering. On examining the egg, I found 
one end of the bhell a little cracked, and could see that the 
sparrow it contained was yet alive. was then restored to 
the nest, but in a few minutes was thrown out. The egg 
being again susp^nided by the out«J(h'H)f the nt^t, was saved 
a second time from breaking. To see what would happen if 
the cuckoo was removed, 1 took, qut the CLckoo, and placed 
the egg containing the hedgt*-sparrow in the nest in its stead. 
7'he old bird'* cluii-ig this time flew •about the spot, showing 
big.is of great anxiety; but when 1 withdrew they quickly 
came to the ne'>t again. On looking into it in a quarter of an 
hour afterwards, I lound the youhg one completely hatched, 
warm, and li\i‘ly. 'J'hj' hedge-sparrows were suffered to re¬ 
in, in, undisturbed, with theif new charge, for three hours, 
during which time they paid every attention to it, when the 
wna ugaif. put iiito the nest. The old sparrows had 
been so much disturbed by these intrusions, tliat for some 
time they showed an unwillingness to come to it: however, 
at length they came, and on examining the nest again in a 
few mhi'ites, 1 found the young sparrow was tumbled out. 

June IS. 17 '7, I examined the nest of a hedge-s^iarrow, 
wlikii'then contained a cuckoo's and three hedge-bparruw s’ 
eggs. On inspecting it the day following, I found the bird 
had hatched, but that tlie nest, now contained only a young 
cuckoo and one hedge-sparrow. The nest was placed so near 
the extremity of a hedge, that 1 could distinctly see what was 
going forward in it; and to my ustonishment, saw the young 
cuckoo,^thougfi so newly hatched, in the act of turning out 
the young hedge-sparrow. The mode of accomplishing this 
was vci^ curious. The little animal, with the assistance of 
its rump and wings, contrived to get the bird on its bapk, and 
nfaking a lodgement for the burden, by elevating its elbows, 
clambered backward with it up the side of the nest, till it 
reached^ tho top, whore, resting for a moment, it threw olT iu 
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load with a jork, and quite disen^gOd it from the nest. It 
remained jti this situatibn a short time, feeling about with the 
extremities of ife wings, as if to be convinced whether the 
business was properly cxeci^ted,^d then dropped into the 
nest again. With these, the ext||Pnities of its wings, 1 have 
often seen it examine, as it were, an egg and nestling before 
it began its operations and the nice sensibility which these 
parts appeared to possess seemed sufficiently to compensate 
the want of sight, which as yet it was destitute of. 1 after- 
uards put in an egg, and this, by a similar, process, wa» 
conveyed to the edge of the nest and thrown out. These 
experiments I have since repeated several times in different 
nests, and have al\^ ays found the young cuckoo disposed to 
i\ct in the same mannt-r. In climbing up the nest, it some¬ 
times drops its burden, and thus is foiled in its endeavours; 
but after a little respfto, flie w’ork%is resumed, and goes on 
almost incessantly till it is eflbctecl.« It is wonderful to see 
the extraordiiu«5^ oxcrti(ms»of the young cuckoo, when it is 
two or three days old, if a bir<> be put into the nest with it 
tliat is too weighty for*it to lift out. In this state it seems 
ever restless and uneasy , 

Having found tJiat the old hedge-sparrow commonly throws 
out some of her own eggs after her nest has received the 
cuckoo's, and not knowing Ijow shg» might treat her young 
ones, if the young cuckoo was deprivecl of the power of dis¬ 
possessing them of the nest, I made the following experiment: 
July 9. A young cuckoo, tliat liad been hal!L‘lied by a heugc- 
sparrow about lour liours, was confined in the nest in such a 
manner tliat it could not possibly turn out the young hedge- 
sparrows which were hatched at the same time; though it 
was alniost incessantly making attempts to eflect it- The 
consequence was, the old birds fed the whole alike, and ap¬ 
peared in every respe<’t to pay the same attention to them 
ow'n young as to the young cuckoo. 

Tile smallness of the cu#coo*s egg, in projiortion to the 
si/e of the bird, is a ciicumstance that hitherto, I believe, lias 
escaped the notice of the ornithologist. So great is the dis¬ 
proportion, tliat it is in geiieral smaller tl\an that of tlie 
house-sparrow; whereas the difference in the size of the birds 
is nearly as five to one. I have used the term in general, 
because eggs producec| at different times by the same bird 
vary very much in size. I found a cuckoo's so light that 
it weighed only 43 ^ains, and one so heavy Siat it weighed 
55 grains. The colour of the cuckoo’s eg^ is extremely va¬ 
riable. Soqie, botli in gt^und and jpencilirg, verysnuch rc- 
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semble the house-spah'ow’s; some are indistinctly covered 
M'ith bran-caloured spots; and others are marked ^ith lines oi 
l)!u<'kt resembling, in some measure, the eggs of tlie yellow 
hanimen ^ ^ 

The circumstance of tNByoung cucicoos being destined by 
n«»ture to throw out tlie youiig hedge-sparrows, seems to ac- 
cuunt for the parent-cuckoo’s drop]wng her ej® in the nests 
oi bird's so small as those 1 have particularised. If she were 
to do this in the nest of a bird which proiluced a large egg, 
und, consequently, a large nestling, the young cuckoo would 
piobably find an insurmountable difficulty in solely possessing 
tin* nest, as its exertions wquid bo unequal to the labour of 
tiunmg out the young birds. 

It appears a little extraordinary, tlVat tuo cuckoos* eggs 
should ever be deposited in the same nest, as the young one 

E reduced from o«*ie of them mu^t inevitably perish; yet I 
avt known t\to instances of this kind, one of nliich 1 shall 
relate. June 27- 17^7, two cuekeos and &' hedge-sparrow 
were hatched imtiie same tj^st this niunnng; one hedge- 
sparrow's egg remained unhatched In*a few hours after, a con¬ 
test began between Uie cuckoos for tlie possession of the nest, 
which continued undetermined till the next allernoon, when 
one of them, which was somewhat ^superior in si/e, turned rut 
the other, together wiU\ the young hedge-sparrow and the 
unhatched egg. Thik contest was very remarkable. The 
combatants alternately appeared to have the advantage, as 
carried the ether several times nearly to the top of the 
nest, and then sunk down again, oppressed by the weight of 
its burden, till at length, after various efforts, Ihe stiongcst 
prevailed,*ard was afterwards brought up by the hedge- 
sparroM^s. 

'fo what cause may we attribute these singularities of the 
cuckoo? May they not be owing to the following circum¬ 
stances ? The short residence this bird is allowed to make in 
the country where it is dcstinedUo propagate its species, and 
tlie call that nature has on it, during that short residence, to 
produce a numerous progeny. The cuckoo's first appearance 
here is about ^thc middle of April, conunoiily on the 17th. 
Tts egg ic not ready for incubation till some weeks ailer its 
arrival, ,|9cIdom before the middle of May. A fortnight 49 
taken up by the sitting bird in hatching the egg. The ^oung 
bir/i genei'ajlly continues three weeks in the nest before it 
flies, £nd die foster-parents feed it more than five weeks after 
tiiis pe|!^od; so that, if a cuckoo should be ready with an 
egg sooner tlioii the time ppintid out, npt a «-ing]e 
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rH^stHng, even one of the earliest^ woiMd be fit to provide for 
itself befoi/ its parent would be instinctively directed to seek 
sinew residenpe, %nd be thus cofnpelled to abandon its young 
<nic ; for old cuckoos take th^ir final leave of this country tl&o 
first week in Julj% 41^ 

Among the many peculiarities of the young epekoo, there 
ih one that shows itself wry early. Long before it haves the 
nest, it frequently, when irritated, assumes the manner of a 
bird of )>rey, looks ferocious, throw's itself back, and pecks at 
any thing presented to it with great vehemence, often at the 
same time making a chuckling noise like a young hawk. 
Sometimes, when disturbed in a srrjallcr degree, it makes a kind 
of hissing noise, accompanied with a heaving motion of die 
whole body. The gfowth of the young cuckoo is uncom¬ 
monly rapid. The chirp is plaintive, like that of the liedge- 
sparrow; but the sound is not acquired from the foster-parent, 
PS it is the same w hether it be reared "by the htdgo-sparrow 
or aii^ other bind It never acquires the adult note during its 
stay in this country. • • 

There seems to be do precise time fixed for the departure 
of young cuckoos. I believe they go off in succession, pro¬ 
bably as soon us tliey arc^ capable of taking care of them¬ 
selves ; for tliough they stay here till they become nearly 
equal III size and growth of plumage to the old cuckoo, yet 
in this very state the fostering care oV the hedge-sparrow is 
not withdrawn from them. 1 have frequently' seen the young 
cuckoo of such a size that the hedge-spurnnv has perched 9n 
its back, or half-expanded wing, iu order to gain sufficient 
eievation to put the food into its moutli. At this advanced 
stage, I believe that young cuckoos procure some food for 
theiustlves; like the young rook, for instance, which in part 
feeds itself, and is partly fed by the old ones till the approach 
of the pairing season. If they did nut go off in succession, 1||| 
is jirobnble w'c .should see them in large mirnbers by the mid¬ 
dle of August; for, us they are to be found in great plenty, 
when in a nestling state, they must now appear very nume¬ 
rous, since all of them must have quitted the nest before this 
time. But this is not the case; for they are n«t more nume¬ 
rous at any season than tlie parent-h^ ^jre in thtf inoiiths 
of May and June. 

The same instinctive impulse whir li directs the cuckoo to 
deposit her eggs in the nests other birds direct^ her 
young one to throw out the eggs and young of the ownfer of 
the nest. The scheme of nature would l>e incomplete with¬ 
out it; for it would be extremelji^' difhcult, if not tnfpossible^ 
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for the little birds, destined to find succour for the cuckoo, to 
find it also for their own young one^, afler a cerk'tin period; 
nor would there be room for the whole to inhabit the nest. 


Catalogue of a Thousand ^neio Nebul<e and Clusters of Stars; 

with a fvjb introductory RcMarks on the Construction of the 

Heavens. By Wm. 'UBii'^cuEhyJuL.D. F.R. S* 

Tjik metfiod I have taken of analysing the heavens, as it 
were, is perhaps the only one by which we can arrive at a 
knowledge of their construction. In the prosecution of so 
extensive an undertaking, it may well be supposed that many 
tilings must liave been suggested, by the great variety in the 
order, ;he size, and tlic compression of the stars, as they pre¬ 
sented themselves to my view. 

To begin our investigation accofdin^ to some order, let us 
depart from the objoelif immediately around us to the most 
remote tliat our telescopes, of the greatest [Aiwer to penetrate 
into space, can rcech. FromChe earth, considered as a planet, * 
and the moon as its satellite, we pass* through the region of 
the rest of the planets, and their satellites. The similarity 
between all these bodies is sufficiently striking to allow us to 
compreiiend them under one general definition, of bodies not 
luminous in thcmselves^irevolving round the sun. The great 
diminution of light, When reflected from such bodies, espe¬ 
cially when they are also at a great distance from the light 
which illuminated them, precludes all possibility of ibllowing 
them u great way into space. This consideration brings us 
back to the sun, as a refulgent fountain of light, while it 
establishes, Qt the same time, beyond a doubt, that every star 
must likewise be a sun, shining by its own native brightness* 
Here, then, we come to the more capital parts of the great 
l^nsti fletion. 

These suns, every one of which is probably of as much 
consetiuence to a system of planets, satellites, and comets, as 
our ovva sun, are now to be considered, in their turn, as the 
minute parts of a pnoponrioN \j-l\ gukatek wnoLE. Uy 
my analysis appears, diut thj licavens consist of regions 
where suns are gathered into separate systems, and tliat the 
catalogues I have given comprehend a list of such systems; 
but may we not hope that our knowledge will not stop short 
at^ihe^barc enumeration of phenomena capable of giving us so 
mucl^ instruction ? Why should we be less inquisitive than die 
natural philosopher, who sometimes, even from an inconsider¬ 
able nuqiiber of specimens of a plapt, or an animal, is enabled 
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to present m with the history of its rise, progress, and decay? 
Let us they compare together, and class some of these name* 
raus sidcrcu groups, tliat we may trace the operations of natural 
causeslas far as we can perceive their agency. The most 
simple form, in which we can iiew a sidered system, is that of 
bLing globular. This also, very favourably to our design, is 
that which lias presented, itself most frequently, and of which 
I have given the greatest collection. 

But hrst of all it will be necessary to explain what is our 
idea of a cluster of stars, and by what means we have ob¬ 
tained it. For an instance, I fhall take the phenomenon 
which presents itself in many clusters: it is that of a number 
of lucid spots, of equal lustre, scattered over a circular space, 
in such a manner as M appear gradually more compresed to¬ 
wards the middle; and which compression, in the clusters to 
which 1 allude, is geneVally*carried sp far as/by imperceptible 
degrees, to end in a luminous centre', of a resolvable blaze of 
light. To solve 2his appearance, it may be conjectured tha* 

* stars of any given, very uncquid magnitudes, may easily be 
so arranged, in scattered, much extended, irregular rows, as to 
produce the above-describee^ picture; or, that stars, scat¬ 
tered about almost promicuously within the frustrum of a 
giwn cone, may be assigned of such properly diversified mag¬ 
nitudes as also to form the st^me picture. But who, that is 
acquainted with the doctrine of chunct'S, can seriously main¬ 
tain such improbable conjectures ? 'i'o con-ider this only in a 
very coarse way, let us suppose a cluster consist of 5030 
stars, and that each of them may In; put into one of 5000 
given places, and have one of 5000 assigned. magnitudes. 
Then, without extending our calculation any turther, we have 
iJ5,000,(X)0 of chances, out of which only one will answer the 
above improbable conjecture, while all the rest arc against it. 
When we now remark that this relates only to the given* placeaH^ 
within the frustrum of a supposed cone, whereas these stars 
might have been scatteretl all over the visible space of the 
heavens; that they might have been scattered, even witliin 
the supposed cone, in a million of places different from the 
assumed ones, the chance of this ap^iarent chF$tcr not being 
a real one will tie rendered so highly improbable* tliat it 
ought to be entirely rejected. 

Mr. Michell compute^, with respect to the six brightest 
stars of the i’lciades only, that the odds arc near 500,00d to*l, 
ihat no six stars, out of the number of those which arc equal 
in splendour to the faintest of them, scattered at random in 
the whole heavens,- would ,be within $o small a distance from 
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each other as the Ploiades are. Taking it, then, for granted, 
that the stars which appear to be gathered togetti^ in a group 
arc in reality tlms accumulated, 1 proceed *to, prove also that 
thev are neurlj^ of an equal mimnitude. 

I'lic cluster itself, oji accouiit of the small angle it subtends 
to the eyt^we must suppose to he very far removed from us. 
For, were tlie stars which composct it at the same distance 
from one another as Sirius is irom the sun, and supposing 
the cluster to be seen under an angle of 10 minutes, and to 
contain 50 stars in one of its diameters, wc should ha\e the 
mean distance of such stars It? seconds; and therefore the dis- 
tiince of the duster from us about 17,000 times greater than 
tite distance of Sirius. 

Now, since the apjmrent mognitiulc*’of these stars is equal, 
and their distance from us is also equal,—because we may 
safely neglect the dianitfer of tht^clu^uT, which, if the centre 
be 17,000 times llie distance of Sirius from us, will give us 
17,025 lor the farriiest, and l7,00{)-wanting*25 for the nearcs^t-' 
star of the duster ; it foltews, that wc must cither giv^ttp^ 
the itlea of a cluster, and recur to the above reluted sup])Osiiion, 
or admit the equality of tlie stars that compose these dusters. 
It is to be remarked, that we do not mean entirely to exclude 
all \aricty of •'.ize ; for the very gVeat distance, anti the come* 
quent smallness of the oqmponcnt clusti ring stars, will not per¬ 
mit us to be extremely precise m the estimation of their magni¬ 
tudes ; though we have certainly seen enough of them to 
bftow that they Vire contained witliin pretty narrow limits: 
and (to not perhaps exceed eadi other in magnituile, more 
than in. some such proportion as one full-grown ])lant of a cer¬ 
tain species .may exceed another full-grown plant of the same 
species. 

If we have drawn proper concUisions relating to the size of 
^tars, ive may with still greater safety speak of tlicir relative 
situations, and aifirni, that in the same distances from the cen¬ 
tre an equal scaltcring takes place. If tins were not the case, 
the appearance of a cluster could not be uniihnuly, increasing 
ill brightness towards the niuhlh*, but would appear nebulous 
in those parts,which wene m<;rc crowded with stars; but, as 
far as we can distinguish, In the dusters of which we speak, 
every concentric circle maintains an equal degree of conqires- 
sion, as long as the stars are visible; and when they become 
too QTowded to be distinguislied, an equal brightness takuB 
at equal distances from the centre, which is tiie most 
luminous part. 

The ijext step in my argument will be to show that these 
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clusters are of a globular form. This again we rest on the 
sound doct™e of chances. Here, by way of strength to our 
argument, we may^bc allowed to take in all round nebulae^ 
tliongirthe reasons we have for believing tliat Uiey consist o* 
stars have not as yet been entered into. For what I have to 
say concerning their spherical figure will equally hold good, 
whether they be groups o^ stars or not. In my cadilogues we 
have, I suppose, not less than 1000 of these round objects. 
Now, whatever may be the shape of a group of stars, or of a 
nebula, which we would introduce instead of the spherical one, 
such as a cone, an ellipsis, a spheroid, a circle or a cylinder, it will 
ue evident that out of 1000 situations, which the axes of such 
forms may have, there is but one that can answer the pheno¬ 
menon for which we want to account; and that is, .when 
tliosc axes are exactly in tC line drawn from the object to the 
place of tlie observer. • Here, again,^ we haye 1,000,000 of 
chances, of which all but one are ugainstjany other hypothesis 
tlian that wliicli ive maintain, and which, for this reason, 
«DUght to be admitted. « , 

The last thing to be 'inferred from the above'^elated ap¬ 
pearances is, that these clusters of stars are more condensed 
towards the centre than at the’surface. If there should be a 
gr^jjte of stars in a spherical 'form, consisting of such as were 
cqi^ly scattered over all the assigned .space, it would not ap¬ 
pear to be very gradually more* eoinpre.^sed and brighter m 
the middle, much less would it seem to have a bright nucleus 
in the centre. A splierical cluster of an cqtial compressioss. 
within, — for that such there me w'ill be seen herealler, — may 
be distinguished by the degrees of brightness which take 
place in going from tlic centre to the circumference. Now 
as a gradual increase of brightness docs not agree with tlic de¬ 
grees calculated from a supposition of an equal scattering, and 
us the cluster has been jirovcd to be spherical, it must Yieeds , 
he admitted th.it there is indeed a greater accumulution to- 
w ji'ds the centre. And thus, Irom tlie above-mentioned ap- 
p ‘arunces, we come to know that tiiere are globular clusters 
of stars nearly equal in si/.e, which are scattered evenly at 
equal distances from the middle, but.with an increasing ac¬ 
cumulation towards the centre. The formation of, romid 
e'usters of stars and nebula; is either owing to central powers, 
or at least to one such force as refers to a centre. Since, 
then, almost all the nebulm and clusters of stars I have seen, 
i..e number of which is not Ics^i than 2.‘i00, are more jou- 
lieiised and brighter in the middle; and since, from every 
form, it is now equally apparent that the central accutpulution 
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or brightness niuk be the result of central powers„we may 
venture to affirm that this theory is no longer \m unfounded 
hypothesis, but is fully established on grounds which cannot 
be overturned. 

Some of these round clusteft cons»ist of stars of a certain 
magnitude, and given degree of compression, while the 
whole cluster itself takes up a spa^e of perhaps 10 minutes; 
others appear to be made up of stars that are much smaller, 
and much more compressed, when at the srnne time the 
cluster itself subtends a much smaller imgle, such as 5 minutes. 
This diminution of the apparent size, and compression of 
stars as well as diameter of tlie cluster to lour, three, two 
minutes, may very consistently be asiribcd to the diflerent 
distances of these clusters from the place in which vve ob¬ 
serve them; in all wincli cases "we may admit a geneml 
equality of the §izes, and compression of the st'irs that com¬ 
pose them, to take»pHu't*. Other clusters there are that, 
when they come to be compcire^l with s^ime of the ri/imer, 
seem to contiinstars of an ^qual magnitude, vvl^ile their com-^ 
pression a]*pears to be considerably different. 

This method of viewing the hcavtnc seems to throw them 
into a new kind of light. Th'y now arc seen to resemble a 
luxuriant garden, which contain^ the f>reatest variety o&jMro- 
ductions, in difierent ^oiirisljing beds; amd one advantt^Fwe 
may at least reap fr(Rn* it i<, \h\t we can, as it wore, extend 
the range of our exjieriein'O to an immense duration. l*or, 
^continue tlu^s-imilc 1 have borrowed from the vegetable 
kingdom, is it not almost the s mu* tliinp, whether we live suc¬ 
cessively to witness the gtrmination, blooming, follaye, fe¬ 
cundity, facing, withering, and corruption of a plant, or wlie- 
tlier a vast number of sj)ecimens, selected fn)m every stage 
through which the plant pa^^os in the course of its existente, 
be brought at once to our view? 

Dr. H. then adds the catalogue of the KKK) new nebuhe 
and clusters of stars: the miinhcrs, cUivi of ol)bcrvution,TianKS, 
situiitions, and several other ciiaraeteiWtic circumstances, «j'e 
arranged in eiglit columns of a t ible, whi'di is divided into 
eight classes^or collections: — T'k‘ f rst class is of such us are 
entitled, from their appearance in the heavens, bright ncbulee; 
the second class are the faint nebulir; the third tms, the very 
faint nebula:; the fourth class, planetary nebulae; the fifth 
^lasa, very large nebula:; the sixth class, very compressed, 
tn^ clusters of stars; the seventh class, pretty much com¬ 
pressed clusters of large or small stars; and the eighth, or lost 

class, cparbjly scattered dusters of stars. 

' • • § 
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jyiscovcry o*a tiseth emd^seventh SatelUte of tJiePlaju^t Stoturm 
with lieitmrks Ofi the Construction of its Jtting, Us Atmosphere, 
its Rotation on an Axis, and its Spheroidal Figure. Jig 
Wm, HmscuML, LL.D. F%R.S. 

Hk presents an account of two new satellites, which he dis¬ 
covered by means of his large' 4()-foot- telescope; and has 
called them the sixth and seventh, though their situati<in in 
the Saturnian system entities them to the first and second 
place. 

The planet Saturn is, perhaps, one of the most engaging 
objects tliat astronomy offers to our view. He observes, that 
the black di^>k, or belt, on the ring of Saturn, is not in the 
middle of its breadtii*; nor is the ring subdivided by many 
such lines, as has been represented in divers treatises of 
astronomy; but that khcrcs is one single, (lark, considerably 
broad line, belt, or zone, on the ring,'which he always perma¬ 
nently found in ^le sani^ place. From his observations it 

• appears, tliat the zone on the noighcrn planc^)!' the ring is not, 
like the belts of Jupiter or those of Saturn, subjf'ctTo variations 
of colour and figure; but is most probably owing to some 

{ jcrniancnt construction of the* surface «#!' the ring itself. Tliat, 
ii^evcr, for instance, this Iduek belt cannut be the shadow of 
a cnain of mountains, may be gathercjd Iroiii its being visible 
all round on the ring; f'or at the ends' of the ansm there could 
be no shades visible, on account of the direction of the sun’s 
illumination, which would be in the line of the chain; and the 
same argument w ill hold good against supposed caverns or 
concavities. It is also pretty evident, that this dark zone is 
contained between two concentric circles, os all the,phenomena 
answer to the projection of such a zone. Thus, the zone is 
continued all round the ring, with a gradual decrease of 
breadth towards the middle answering to the appearance of a 
narr<}W circular plane, projected into an ellipsis. 

With regard to the nature of the ring, we may certainly 
affirm, that it is no less solid and sulrstontiol tlian tlie planet 
itself. The same reasons which prove to us the solidity of the 
one will be full as valid when applied, to the other. Tlius we 
sec tlic shadow of tlie body of Saturn on the Ving. ,ln the 
same manner we sec the shadow of tlie ring cast on the planet. 
If we deduce the quantity of matter contained in the body, 
from the power by whiclf the satellites arc kept in their orbits, 
and tlie time of their revolution, It must be remembered, tiiat 
the ring is included in the result. It is also in a very particular 
mannor evident, that Uie ring exerts a eonsulernblo force on 
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tjiese revolving bodies, since we find them strongly (iffected 
with many irregularities in their motions, whicK we cannot 
properly ascribe to any other cause than thc«quantity of matter 
contained in the ring; at least we ought to allow it a proper 
share in the eiFuct, as we do nolt'deny but that the considerable 
equatorial elevation of Saturn must also join in it. 

The liglft of the ring of Saturn js generally brighter than 
that of tlie planet: for instance, the southern part of the ring, 
which passed before the body, was seen verj? plainly brighter 
tlian the disk of Saturn, on which it was projected. 

Dr. H. conies now to one of the most rpnarkable properties 
in the construction of the ring, which is its extreme thinness. 
When nearly in the plane*of tlie ring, he repeatedly saw the 
first, (he second, and tiie third satellites, nay even the sixth 
a h 1 seventh, pass before and behind the ring in such a manner 
that they served as excellent micrometers to estimate its 
tliickness by. July 1 y. 1*789, the first satellite seemed to hong 
oil the following arm, declining a little towards the north, and 
gradually advuu<;ed on it tuvvards the body of Saturn ; but the# 
ring was n<$t so thick as the lucid point. 

April 9- 1775, Dr. II. observed a northern belt on Saturn, 
w'hich was a little incljined to (ne line of the ring. May 1. 
177fi, there was another belt, inclined about 15° to the Bane 
line, but it was more ^o the soutli, and on the following ^e 
came up to the placT in whith the ring crosses the body. 
July 1.8. the belt w'.'s again depressed towards the north, 
almost touching, the line where the ring pax-icd behind the 
body. April 8. 1777, there were two fine belts, both a little 
inclined to the ring. 

We may draw two conclusions from what has been reported. 
The first, which relates to the changes in the appearance of 
the belts, is, that Saturn has probably a very considctuble 
atmosphere, in which these changes take place ; just as the 
alterations in the belts of Jupiter have been shown,, with 
great probability, to be in his atmosphere. The next inference 
we may draw from the appearance of the belts on Saturn is, 
that this planet turns on an axis, which is perpendicular to 
the ring. 

llieipe Ifc another argument, of equal .validity with the 
former„WTOch Dr. H. now mentions. It is founded on the 
following observations, and w ill show that Saturn, like Jupiter, 
Mars, aim the Earth, is flattened at ‘the poles, and therefore 
o'ug|^t to be supposed to turn on its axis. It appears that 
Saturn is considerably flattened at the poles. And as the 
greatest measures were taken in the line of the ring and of 



501 


NVTJIIAL mSTORY OF TIIK 8UC1AR-ANT. 

the bolts, \fe$ are assured that the axis *of the planet is per¬ 
pendicular to the plane of the ring, and that the equatorial 
.diameter is to tIie*polar nearly as 11 to 10. 


Obserratimu on tAe Sugar-Antt. By JoHS Castijis, Esq. 

The sugar-ants, so called from their ruinous eii^cts on the 
sugar-cune, first made their appearance in Grenada about tlie 
year 1770. Thence they continued to extend chemscives on 
all sides, for several years; destroying, in succession, every 
sugar-plantation between St.(ieorge’s and St. John’s, a space 
of about miles. ^ 

All attempts of the planters to put a stop to the ravages of 
these insects having bten found ineffectual, it well became 
the legislature to offer great public rewards for discovering a 
practicable method of dt'Sti^ying tln^m, so as to permit the 
cultivation of the sugar-cane as fonnevly. Accordingly, an 
act was passed, by wliicU such discoverer was entitled to 
•li(),IK}0/., to be paid from the public treasury of the island. 
In Grenada there had always been several sjiecles of ants, 
differing in size, colour, &c. which, however, were perfectly 
innocent with respect to the sugar-cane. The ants in ques¬ 
tion, on the contrary, werd not only highly injurious to it. 
but to .Several sorts of trees, sue]', us tlie lime, lemon, 
orange, <S:c. * • 

1'iieir numbers were incredible. The roads arc seen co¬ 
loured by them for mile, together; and Jo crowded wer* 
tliey in many places, that the print of the horses’ feet would 
appear for a moment or two, till filled up by the surrounding 
multitude. Ail the other species of ants, though numerous, 
were circumscribed and confined to a small spot, in propor¬ 
tion to the space occupied by the cane-:ints, as a mole-hill to 
a mountain. The common black ants of that countty hod 
tlieir nests about the foundation of houses or old walls; 
others in hollow trees; and a large species in the pastures, 
descending by a small aperture under ground. The sugar- 
unts universally constructed their nests among the roots of 
particular plants and trees,, such the sugp-cane, lime, 
lemon and orange trees, &c. • 

The use of fire afforded a great probability of success; 
for it was observed, that if wood, burnt to the state of char¬ 
coal, without flame, and*immediately taken from the firq, w|s 
laid in their way, they crowded to it in such amazing i|am- 
bers as soon to extinguish it, though with tiie destruction of 
thousands of them in effecting it. 'ITus nart of thei( history 
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appears scarcely credible; buti on making the expd^rimdl^t 
himself, Mr. C. found It literally true. He laid nre, as above 
describ^ where there appeared but a verjr few ants, and in'- 
the course of a few minutes Uiousands were seen crowding to 
it and on it, till it was perfectly covered by their dead bodies. 
Holes were therefore dug at nroper tlistances in a cane-piece, 
and fire made in each of them, Prodigious quantities pe¬ 
rished in this way; for those fires, when extinguished, ap¬ 
peared in the shape of mole-hills, from the numbers of their 
dead bodies heaped on them. Yet they soon appeared 
again as numerous as ever. > 

This calamity, which ripsisted so long the efibrts of the 
planters, was at length removed by anotlier, which, however 
niinoos to the other islands in the Wdst Indies, and in other 
respects, was to Grenada a very great blessing, namely, the 
hurricane in 17fi'). These ants niake*their nests, or cells for 
the reception of their “eggs, only under or among the roots of 
such trees or })lants as are not only capdble of protecting 
tlicni from heavy rains, but Lrc at the same time so finn in 
the ground as to afford a secure ba^Is -to support them uguinst 
any injury occasioned by the agitation of the usual winds. 
This double qualification the sugar-cane possesses in a very 
gi eat degree; for a'stool of canes, which is the asscmhlage 
of Its numerous roots where the stems begin to ohoot out, is 
almost impenetrable lo rain, and is also, from the ama/ii‘g 
uunilicrs and extension of the roots, firmly fixed to the 
ground.—At Duyiuesne, particularly at that time, they wtie 
pernicious in the highest degree, spreading themselves on all 
sides with great rapidity, when a sudden stop was put lo 
their progress hy the hurricane whicli happened near tlic 
middle of October that year. 

When by the violence of tlie tempest heavy pieces of artiU 
leiy were removed from their places, and houses and sugar- 
works levelled with tlie ground, there can be no doubt tiiat 
trees and every thing growing above ground must have 
greatly suffercu. This was tlie case. Great numbers of 
ti ces and plants, which resist commonly the oi dinary winds, 
were torn out by the root. 'Jhe canes were universally 
either fodged or twisted about as if by a whirlwind, or tom 
out oC-<^e ground altogetlier. In tlie latter case, the breed¬ 
ing‘a]kts, with their progeny, must have oeen exposed to in¬ 
evitable destruction from the deluge bf rain which foil at the 
same time. The nunihc-r of canes, however, thus tom out oi 
the ground, could not have been adequate to the sudden 
diminution oi* the sugur-anls, but it is easy to conceive that 
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tI^.rooiB of canes which remaiqi^d on the ground, and the earth 
alwut them, were so agitated and shaken, and at the same 
. time, tjie ants’ neats were so broken open, or injured by the 
violence of the wind, as to admit the torrents ot rain acconi- 
jjauying it.^ Probably, therelAre, the principal destruction 
of tliese ants must have been tliijs eifected. ^ 

-- 


On Husaltea and Granite. By Thos. Bjsnvoss, M. D. 

All our opinions on the formation of rocks and niountams, 
except volcanic mountains, must of necessity r^t on aiiulogical 
reasoning, since we have no direct testimony conceniing tlicir 
Hence, whatever portion or tlie mineral kingdom is 
but little connected with our experience of the action of Hre 
or water must be slightly passed over. Basaltes Ims been 
much more the subject oP disputation than granite; the 
former spr'cics of rock offering uppearan4:es that coincide in 
some deeu'cc uith holh kinds of diemical processes, while the 
ioltcr sci'ius to stan<l aliiof frouwthc expcriiocuts that have 
given birth to our sciences. 

Under the term basaltes he ^'omprehends that vast natur^ 
family of rocks which is frequently cracked into regular colon¬ 
nades, and muy be followed fh an unbroken series from this 
perfect form, through tnullcss niodiiieations, to the most 
shapeless mass of trap or whiifstone. Though frequently of 
an iron-grey colour and uniform texture, this species of 
stoiie varies greatly in both these characters, in the same* 
rock, [n particular, it passes, by the most insensible ^ada- 
tions, both to the porphyries with wdiich it coincides in ap 
pi'arancc* in comptisition, and doubicss also in orjgin, ftnd to 
the liornhtein of the tiermuns; a term including petrosilex 
aneji several sorts of close-grained whinstone. of which there 
ore Ibund in England varieties widi a conchoidul fracTture, 
semi-transpureiit at tlie edges, and in other res]>ects last ap^ 
])roachuig to a siliceous nature. The first step in the pro¬ 
gression appears at the (liants ('auseway in Ireland. Many 
of the pUlars tliere consist oi' line-gruiued, ilurk-coloured 
wjunstone; that \ aricty which may bc/;onsidered as most per¬ 
fect, and as equidistant from porphyry, petrosilex*and granite: 
but at the promontory of i'airheud the character of the stone 
is seen to alter, and it bus lately been described ns an imper¬ 
fect kind of granite. Ilerfce we are led by regular approoc])ea 
to perfect |»nsiiis of granite, aecompariicd by prisms of c<^ * 
inon whinstone, luid not less obviously than the different 
ranges on tlie coast of Antrim beira^iug a ronimun urigiiu 
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Attempts have Cefen made to set up boundaries between 
tlie columnar granite of the Euganean hills, the granite of 
the vulcanic provinces of France, the gronitello tlia Ita¬ 
lians, and such granite as is found to constitute high and ex¬ 
tensive ranges of numutains. as to a diflerencc jn the'sizc of 
particles, ^nd harvlncss of |he stone, the hrst distinction is 
neither constant, nor by any means, calculated to persuade us 
that a cause, capable of producing the one, is inadequate to 
the production of the other. It may probably be explained 
from the (juuntity of matter, more or less perfect fusion, a 
different lengtlrof time in cooling; and, in tlie latter charae* 
ter, he suspects the observers to have been deceived by the 
decay of the rocks they i'nspected. At all events, lavas in 
abundunce show, that fire is capable of producing any required 
degree of cnmpaclness. 

By observations like these, whicli the specimens Dr. B. 
either possesses or has examined corroborate and complete, 
he is persuaded, that when onde it becom^is an object of at¬ 
tention, persons who have rn opportunity of exploring com:-, 
tries wheie^basaltes and granite abound, will easily find a 
sqccession of specimens beginning at the former and termin¬ 
ating at the latter. .Nor is Ht, perhaps, difficult to assign 
highly probable reasons, why a mixture of different earths 
with more or less of ntetallic matter, in returning from a state 
of fusion to a solid consistence, may assume sometimes the 
homogeneous basaltic, and sometimes the heterogeneous gra¬ 
nitic internal stt,ueture. No fact is more familiar than that it 
depends altogether on the management of the fire, and the 
time of cooling, whether a mass shall have the uniform 
vitreous frgeture, or an earthy broken grain, arising from a 
confused crystallisution. Tlie art of making Reaumur’s por¬ 
celain consists entirely in allowing the black glass time to 
crystallise by a slow refrigeration ; and the very same mass, 
according as the heat is conducted, may, without any alter¬ 
ation of Its chemical constitution, be successively exhibitotl 
any number of times a.s glass, or as a stony matter with a. 
Ivoken grain. In the slag of the iron furnaces the same 
piece generally exhibits both these appearances: the upper 
■urfiu^ cools fast, and is glass; wliat lies deeper loses its 
heat more gradually, and is allowed time to take on the crys¬ 
talling arrangement peculiar to its nature, in as far as a num¬ 
ber of crystals, starting from various points at once, and 
CTvwding each otlier, will admit of it. 

tn the natural history of granite and basaltes, anotlier 
striking circumstance occurs: they lie so contiguous, and are 
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in each other, Ui|^ wc conaot but suppose both 
Vti laxti DRitlergoue the sthne operations oi' nature at the same 
■ ThTs is sceh with tlie utmost freciueucy on every pos< 

s&le' scale, anti under a vast variety of mocTifications. £x> 
perimAufs ^liuw, that almost yi granites melt into a black 
glas's I'^and, perhaps, it is no abuse of analogy, nor mconsistent 
mth what itos been alreaily remarked, to conclude, that gra^ 
mite, in the state of imperfect fusion, should present a glassy 
•sM^stance, involving the more infusible parts of whicli this 
stone consists. 

tlio whinstone rocks of Ergland, which are far more 
numerous than is commonly supp^osed, Dr. B. has often ob¬ 
served in the same hill, 1. homogeneous dark-grey stone; 
2. feldspath inclosed ih this as in a paste; and, H. the paste 
disappeuring, and the whole becoming granular, and the grains 
lieterogeiieous. Besidibs fdldspath, i^uartz is found in innu- 
i)|cral)ic masses of varying magnitude in many whinstone rocks; 
and as proper bi&altcs i84}ut a confused mass of crystals of 
*8hoerl, we have all the ingredieats of granite; and why may 
we not expect to find thbm incorporated together, i(nd in every 
state of diffusiun and separation ? > 

There is still another analogy between basaltes and granite, 
more important to the theory of the earth, and less liable to 
controversy than either of the jirece^jlmg. In their situation, 
witli respect to other rucks, wc may Observe the same law. 
The getieral rule of super-position, reckoning from below 
upwards, is, 1. granite ; 2. schistus; lima-'^tonc. This ruitt 
has been found to hold good by so many raineralogic al tra¬ 
veller-,, that, though it may not he absolutely universal, it must 
be allowed to prevail very extensively. Now, in this island 
there are numerous instances where basaltes is substituted in 
tlie series instead of granite, and where it seems to alternate 
with granite as the sub«tratum of other rocks. On tHe road 
from Dolgelly in IVIeiiunethshirc, by Mallwhyd and Cann's 
Office, through Llanfiiir to W'elchpool, schistus appears always 
incumbent on whinstone, except sometimes when the latter 
is interjected between the strata, or squeezed up through 
fissures. In Wales the country is stshilly, tha^the limestone, 
if It existed, has probably been n ashed away; but on^he con¬ 
fines of England it conies in. Tlie road from Welchpool to 
Shrewsbuiy passes over^the side of the Long Momitain, which 
consists ol schistus; on the left, or towards the east, risejio^pe 
considerable basaltic hills. Tlic strata of the Long Moijitain 
point towards the summit of these hills, as if the noiTow 
valley that intervenes Iiad jieen <'ut by water on the lifted edge 



50<i BKDOOES O.M Tilk ^ THAI IFiCA 11(y« OF ROCKS. 

** I 

of the suhiiitus. At a«8inall dis^ce from tlte north an4 south 
side j of tlie basaltic hills calcarAus strata are found.* I^yond 
Shrcu bbury, on the road to London, we hawe, insiead^f tlie ■ 
continued rid|res of Wales, a number of insulated, and ge¬ 
nerally rugged, points, rising ol er the face of Shropshire and 
the adjacent counties. Were the plains covered with’water 
a few yards in depth, these eminences would appear from 
distance to distance like so many stepping stones. They a^l, 
except the Malvern Hills, which, though composed of granite,, 
he consiilcrs as |)art of the same system, consist of whinstonb. 
Among these stepping stones he reckons the basaltic hills 
near Welchpool, the Wrekin, Lilleshall Hill, and, at a gnSler 
distance towards the cast, the rising grounds near Newcastle 
in Staffordshire, whence the whin-rock perhaps communicates 
by the tojidstone of Derbyshire, through the hills in the nortif'* 
of England with the whinstone towurds the south of Scotland. 
In a south or south-w’cst'direction from the Wrekin, a numb» 
of craggy eminences arise. They are basrdtes, and form u 
ittriking contrast with the smeoth, rounded, and lumpish swells 
of schistus' ill their neighbourhood. ' From the whin rocks 
near Stretton, we may pass by the Brown and Titterstone 
dice Hills (on the latter of which are regular prismatic 
columns) to the Malvern Hills. 'About these hills lie strata 
of schistu.'t and limestone, ns is seen on the road from Much 
vV’enlockto Stretton. "To the buu(h-ca.st an ext<*iisive field of 
ivliiiistone, with occasionul i ievations, is spread over the con- 
*'nes of Worces'tershirc, Warwickshire, and Staffordshire. 
Here we have the Rowley ragstone. Whether the busadtes 
proceeds southwaird by sut h interruptions till it join the Elvin 
or whinstone’, and granite of Devonshire and Cornwall, where, 
probably, they may be found incorporated, he wishes txir an 
opportunity to examine. In the plain {>art of this whole 
district, Lae w'liin-rock appears oaten at the surface, or a little 
below the iitiMta, so that tlie hills have probably a subter¬ 
raneous comniunk*ation with e<tch other, and theau neealed 
but a little more lining force to form continued ranges of 
mountains, 'fhe road from Welchpool to Birminghaini, above 
60 rafiiles is rtmalred iai ^ great measure with wiiinstune. A 
Colonnade of nasaltcs lias been lately exposed in digging the 
Sluropshire canal: and in the mining country around levels 
(lavc been driven in the black rock, as it is sometimes called. 

As whinstone and slate arc seen in” various other {>art8 of 
Nortu and South Wales, the whole western side of our island 
has probably been raised by the basaltes oo which the super- 
iciall strgla now rest, though fruin particular circumstances 
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the fused mass has new and then cratallised into granite; 
and as it has been cenj^tured, that the basaltes of Ireland 
-'Once join^ that Of the Scotch isles and the main land itself; 
so perhaps the basaltes of North Wales joined the Irish coast 
till tne sea worked its way or Utoke in, and destroyed the con¬ 
tinuation. As limestone is sometimes said to rest imme¬ 
diately on granite, so Bt the Voot of the Wre&in, and at 
Lillesuall Hill, no ^late is interposed between the limestone 
and basaltes; so that the analogy extends even to the ex¬ 
ceptions. 

One conseq^nce of these observations is too important to 
be omitted, ^ley lead us to rejej:t the common division of 
mountains into primary and secondary. The chains of granite, 
pdiistus, and limestom*, must be all coeval; for if tlie central 
chain of the Alps burst as a body expanded by heat from the 
bowels of die earth, it feartM tlic bordering ohains at the same 
effort. Hut it'must be recollected, that the mountains no 
longer wear thcir*originaUfbnn, vallies having been cut be- 
* tween and through them, and various other4efiect8 of dilapi¬ 
dation having taken place. It is by no means''difficult to 
understand why no exuvise o^ organised bodies are found in 
these imaginary primitive mountains. Rising from a great 
depth, they threw aside thd superficial accumulations of the 
anciciU ocean. What was deepest^ is therefore now most 
centrm; and what lay on the surfacif now skirts the high 
interior chains. Hence the strata rest indifferently on granite, 
basaltes, or lava; all which substances derivb iirom their situ¬ 
ation an equal claim to be regarded as primordial materials. 


On Nthvlofts Stars, properly so callt d. By Wm, HsascasLt 

LL.D. F.R.S. 

In one of his late examinations of a space in the havens, 
which he liad not reviewed before. Dr. H. discovered a star 
of about the eighth mi^nitude, surrounded with a faintly 
luminous atmosphere, ot a considerable extent. The phe¬ 
nomenon was so striking that he could not help reflecting on 
the circumstances that attended it, which app^rod to w of 
a very instructive natures and such as might lead to inferences 
-which will throw a considerable light on some points relating 
to the construction of t^e heavens. Cloudy or nebulous stars 
have been mentioned by several astronomers; but this 4iaQie 
ought not to be applied to the objects which they have ported 
out as such; for, on examination, tiiey proved to be .eiflber 
mere clusters of Itars, plainly to b^* distingujished swith nis 
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large instruments, or’such nebulous appearances as might be 
reasonably supposed to be occasioned by a multitude of stars 
at a vast distance. " 

The milky way itself consists entirely of stars, and by im¬ 
perceptible degrees he was l^fd on from the most evident 
congeries qf stars to other groups in which the lucid points 
were smaller, but still very plainly to be seen; and from them 
to such wherein they couJd but barely be suspected, till he 
arrived at last to spots in which no trace of a star was to be 
discerned. But then the gradations to these latter were by 
such wcll-connected steps as left no room for doubt but that 
all these phenomena were equally occasioned by stars, variouNly 
dispersed in the immense ex])anse of die universe. 

When Dr. H. pursued these researches, he was in the situ¬ 
ation of a natural philosopher, who follows tlie various species 
of animals and inseetb, from the height of their perfection 
down to the lowest ebb of life; when, arriving at the veget¬ 
able kingdom, he can scarcely 'point out to us the precise 
boundary wh'^rc* the animal leases and the plant begins; and 
may even go so far as to suspect thehi not to be essentially 
different. But recollecting himself^ he compares,-for in¬ 
stance, one of the human species to a tree, and all doubt on 
the ^subject vanishes before him. In the same manner we 
pass tlirough gentle steps fronj a coarse cluster of sta^, such 
as the I’leiades, the f'rmsepe, the milky way, the cluster in 
the Crab, the nebula in Hercules, that near the preceding hip 
'bf Bootes, till wr hnd ourselves brought to an object such us 
the nebula in Orion, where wc are still inclined to remain in 
tlie once adopted idea, of stars exceedingly remote, and in- 
conceivablys:rowded, as being the occasion of that remarlvablc 
appearance. It seems, therefore, to require a more dissimilar 
object to set us right again. A glance like that of the natu¬ 
ralist, who casts his eye from the perfect animal to the perfect 
vegetitble, is wanting to remove the veil from the mind of the 
astronomer. The object mentioned above is the phenomenon 
that was wanting for this purpose. Our judgment will bo, 
that the nebulosity about tlh; star Is not of a starry nature. 

A well eoEnected series of objects, such as mentioned 
above, has led us to infer, that all - nebulsc consist of stars, 
llii^ being admitted, we were authorised to extend our 
analogical way of reasoning a littlq further. Many of the 
neb^ had no other appearance than that whitish cloudiness 
on uie blue ground on which they seemed to be projected; 

why the same cause should not be assigned to explain the 
nnfet ciAensivc ncbulosUies, as well as tliuse that amounted 
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only to a few minutes of a degree in size, did not appear It 
could not be inconsistenC to call up a telescopic milky nay, 
-at aivJninibnse distance, to account for such phenomena; and 
if any part of the nebulosity seemed detached from the rust, 
or contained a visible star or *two, the probability of seeing a 
few near stars, apparently scattered over the far ^distant re^ 
gions of myriads of sidereal collections, rendered nebulous by 
their distance, wovild also clear up these singularities. 

When Dr. II. examined the cluster of stars, following the 
head of the Great Dog, he found, on March 19. 1786, that 
there was within tliis cluster a round, resolvable nebula, of 
about two minutes in diameter, and nearly of on eqiml degree 
of light throughout. Here^ considering that the cluster was 
lirec from nebulosity irfother parts, and that many such clus¬ 
ters, as well as many such nebulsr, exist in divers parts of the 
heavens, it appeared v^ry probable, ^that the nebula was un¬ 
connected with the cluster, and a casusd situation of our sun 
and the two otlter objc«ts> being nearly in a line. And 

• though it may be rather mure oemarkable, tha^, this should 
happen with two compound systems, which are mTt by far so 
numerous us single stars, we j^iave, to make up for this singu¬ 
larity, a much larger space in which it may take place, the 
cluster being of a very considerable extent. ^ 

Thi-re is a telescopic milky waj', y Inch Dr. H. lias traced 
out in the heavens in many sweeps, matte from the year 1783 
to 1789. It takes up a space of more than 60 square dcgiecs 
of the heavens, and tliere are tliousands of stdrs scattered ovei- 
it: among others, four that form a trajiezium, and arc situ¬ 
ated in the well-known nebula of Orion, which is. included in 
tlie above extent. All tliesc stars, as well as the four men¬ 
tioned, lie fakes to be entirely unconnected with the nebu¬ 
losity which involves them in up]>earance. Among them is . 
also d Orionis, a cloudy star, improperly so called by Toriner 
astronomers; but it does not seem to be connected with the 
milluness any more tlian the rest. 

Nov. 13. 1790. A most singular phenomenon! A star of 
about the eighth magnitude, with a faint luminous ptmo- 
spherc, of a circular form, and of .about thr^e minutes In 
diameter. The star is perfectly in die centre, and tthc at¬ 
mosphere is so diluted, faint, and equal throughout, that there 
can be no surmise of its consistuig of stars; nor can dicre 
be a doubt of the evideut connection between the atmosphere 
and the star. Another star, not much less in brightness# and 
in the same field with the above, was perfectly free from any 
such appearance. Tliis la^t object is^so decisive in every par- 
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ticular, Dr. H. says, tiiat we need not hesitate to admit it 4 $ 
a pattern, fi'om whidi we are authorised to draw' tlic follow¬ 
ing-important consequences:— * 

Supposing the connection between the star and its sur¬ 
rounding nebulosity to be allowed, we argue> that one of the 
two following cases must necessarily be admitted. In the 
first place,'if the nebulosity consisf^ of stank that are very 
remote, which appear nebulous on account ^f the small angles, 
their mutual distances subtend at the eye, by which they will 
not only, as it were, run into each other, but also appear ex¬ 
tremely faint and diluted; then what must be the enormous 
size of the central point, which outshines all the rest in so 
supesrlative a degree as to admit^of no comparison ? In the 
next place, if the star be no latter than common, how very 
small and compressed must be those other luminous points 
that are the occasion of ^thc nebulosity which surrounds the 
central one? As, by«the former supposition, the luminous 
central point must rar exceed the Atand 8 rd*of what we call a 
.star, so, in the latter, the shining matter about the centre* 
will be mfEch too small to come under the same denomin¬ 
ation ; we, therefore, either ha^e a central body whioi is not 
a star, or have a star waich is involved in a shining fluid, of a 
nat^e totally unknown to us. ' Dr. H. can adopt no other 
sentiment than the latt;er, since the probability is certainly 
not for the existence bf so endnuons a body os would be re¬ 
quired to shine like a star of the eighth magnitude, at a dis- 
<ance sufficiently .great to cause a vast system of stars to put 
on the appearance of a very diluted, milky nebulosity. 

But what,a held of novelty is here opened to our eoncc|>- 
tions! A shining fluid, of a brightness sufficient to reach us 
from the remote regions of a star of the eighth, ninth, tenth, 
eleventh, or twelfth magnitude, and of an extent so consider¬ 
able c£s to^ lake up three, four, five, or six minutes in diame¬ 
ter ! Can we compare it to the coruscation of the electrical 
fluid in the aurora borealis? Or to the more magnifleent cone 
of the zodiacal light, as we see it in spring or autumn ? 

More extensive views may l>c derived from this proof of 
the existence pf a shining matter. Perhaps it has been too 
hastily «surmised that all milky nebulosity, of which there is 
so much* in the heavens, is owing to starlight only. These 
nebulous stars may serve as a clue to unravel other myste¬ 
rious phenomena. If the shining fluid that surrounds them 
is ndt so essentially connected with these nebulous stars, but 
that it can also exist without them, which seems to be suffi¬ 
ciently probable, and will be expmincd hereafter, wo may 
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witli ^r(.’at facility explain that very * extensive, tfelescopic 
ncbulosit;^ which) ad bblhre mentioiiud, is expanded over 
'rnorc than 60“ oT the heavens, about the constellation of 
Orion: u luminous matter accounting much better for it .than 
clustering stars at a distance* 

It has becn^id above, that nebulous stars the existence 
of the shininapUid doestfuot seem to be so esscntidlly con¬ 
nected with me central points that it might not also exist 
without tlieni. Fur this opinion we may assign several rea¬ 
sons. One of them is the great resemblance between the 
clicvelure of these stars and the diffused extensive nebulosity 
mentioned before, which rendersJit highh probable tl»at they 
HI e ol' the same nature. Now, ir this be admitted, the seim- 
raie ixistcnce of the* luminous matter, or its indepcpdcnce 
oti a central star, is fullj’ proved. We may also ju^e, very 
c<iniid( ntly, that tho'light of this ^hining.fluid is no kind of 
rtfleition from the star in the centre; for reflected light 
could never reaeft us at t(ie*grcat distance we are from such 
obJiH'ts. ^ Besides, how iiupeneiroble would <be an atmosphere 
of a .sufficient density Co reflect so great a quantity of light? 
Anti yet we obsi'rve, that tb^^-otitwanl parts of the chevelure 
aj'e nearly as bright as tho.«} that are close to the star; so 
tiiut this supposed atmosphere ought to give no obstruction 
' to the passage of the central »rsiy^ If, therefore, tliis mat¬ 
ter is self-luminous, it seems more* fit to produce a star 
by its condensation than to depend on the star for its 
existence. ,* • 

flow fliC the light that is perpetually emitted from'millions 
of Mins may bo concerned in this shining fluid, it might be 
presumptuous to attempt to determine; but, mitwithstanding 
the uncoucelvable subtilty of the particles of light, when the 
number of the emitting bodies is almost Infinitely great, atid 
the time of the continual emission indefinitely Idhg, the 
quantity of emitted purtit^les may n’cll become adequate .to 
the constitution of‘ a shining fluid, or luminous matter, pro¬ 
vided a cause can be found that may retain them from flying 
off, or re- unite them. But such a cause camiot be difi^cult 
to guess at, when wo know that light is so, easily reflected, 
reflated, inflected, and deflected; and that, in tlu^ immense 
range of its course, it must pass through innumerable systems, 
where it cannot but frequently meet with many obstacles to 
its rectilinear progression. 
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On the Decomposition of fixed Air. 

Esq. F. R. S. 
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As Bxed air is produced by the combustion of cliarcoal, it 
has long been thought highly ptbbabie that vital air and char> 
coal are its constituent ingredients. This opinion is confirmed 
by the experiments of Lavoisier, from whic|||||lie discovered 
that the weight of tlie fixed air which is formed during the 
combustion is nearly equal to that of the vital air and char¬ 
coal consumed in tlie process; and that the small difference 
of weight may, with great reason, be attributed to the pro¬ 
duction of w'ater arising from inflammable air contained in 
' the charcoal. Tlie composition of fixed uir, therefore, seems 
to be determined, by uniting its constituent parts, with as 
much certaint}'' as by that mode of proof alone it is possible 
to obtain. Hut as vital air has a stVon^er attraction for char¬ 
coal than for any othei known substance, the decomposition 
of fixi-d air has not hitlierto been attempted. By means, 
however, of the united force of two attractions, Mr. T. ha« 
been able to decompose hxed air, and' thus to determine its 
constituent parts in consequence, of their separation. 

Charcoal, thus obtained from fixed air, appears in no respect 
to differ from the charcoal of vegetable matters. On defla¬ 
grating a little of it in a small retort with nitre, fixed air was 
immediately reproduced. Since, therefore, charcoal, by its 
separation from fixed air, is proved to be one of its constituent 
principles, it can '^hardly be doubted that this substance is 
present whenever fixed uir Is produced; and that those ex¬ 
periments, from which it is supposed that this acid may be 
formed without the aid of cliarcoal, have not been conducted 
with the requisite caution. 


On the Ring of Saturn. Eg fF.w. LL. D. F. R.S. 

It is well known to astronomers that the ring of Saturn 
becomes alternately ciilighlened on one of its sides, and that 
this change of illumination tiikv-s jdace when the planet passes 
through tlie no^e of the .ring. This happencu in October, 
1789, whr-n the southern plane, which had been in the dark 
for aboHit 15 years, became visible to us. And since Dr. H. 
had a great number of fine views of ^he ring of Saturn, Kc 
here ^clivers as many of the observations as will be sufficient 
to tntiiw light enough on the subject, to enable us to decide 
the aucstiou, whether this ring be double or single? 

Cmservgtions on the Ring of Satuntf —Si pt, 7.1790 ; 20-feet' 
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reflector, fio dark division can as yet be seen on the ring of 
. Saturn; J)ut it is hartfly open enough to expect it to be 
’’visibhs. —- Aug. S. 1791; 20-feet reflector. The black list, on 
tliis sidi of the ring of Satury, is exactly in the same relative 
place where it was seen on tlic northern plane. — Sept. 25. 
1791 : 20-fect reflector. Thetblack division goes all around 
the ring, as falnEis he caa trace it, exactly in the same place 
where he used to see it on the north side. — Oct. 13, i791 ; 
10-feet reflector. The black division on the southern plmie 
of Saturn’s ring is in the same place, of the same breadth, and 
at the same distance from the outer edge, that he had always 
seen it on the northern plane. With a power of ^tOO, he saw 
it very distinctly: it is of the same kind of colour as the space 
between the ring and the body, hut not so dark. — Oct. 24. 
1791; seven-feet lefloctor. With a new inuchinc-pulished, 
most excellent speculum, he saw thi«t the division on the ring 
of Saturn, and the open spaces betu cen the ring and tlie body, 
arc equally dark, and nf'tlib same colour with the heavens 
' about the planet. 20-feet rofldetor. The blael: jlivision on 
the ring was as dark as* the heavens. It was equally broad on 
both sides of the ring. Witli a ■lO-tlit reflector, he saw the 
division on the ring of Saturn of the same colour as the sur- 
rouudiug heavens. It was of equal breadth on both sides, aiul 
he conhl trace it a great waj' ton ari^ the body of Saturn. 
With a 20-feot nflector, and power of 600, he could trace the 
die ision very nearly as fiir as the place, wherp a perpendicular^^ 
to the dinction of ihc ring would dividb tlic open space 
b( tween the planet and the ring into two equal parts. 

From these observations, added to wimt lias been given in 
some former papers, Dr. II. thinks himself authdrised now to 
say. that the planet bat urn has two conccntiic rings, of un¬ 
equal dimensions and brcailfh, situated in one plane, wjncli is 
probably net much inclined to the equator of the planet. 
These rings are at a considerable distance from each other, the 
smallest being nuieh less in diameter at the outside than the 
largest is at the inside. The ditnension of the two rings and 
the intermediate space arc nearly in tlie annexed proportion 


to each other. * • Purto. 

* Inside diameter of the smaller ring - - 5d00 

Outside diameter . - - - - 7510 

Inside diameter ofstlte larger ring - - 77 I'D 

Outside diameter - . - - 83C05 

Brcadtii of the inner ring . - - gos* 

Breadth of the outer ring ... 28o 
BreudtUof the vacank space •• - • )15 
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Admitting, with M.'de iR Lande, that the breadth bt' the 
whole ring, as formerly supposed' to consist of ope entire 
mass, is near one third of the diameter* of Saturn, it follows 
that the vacant space between the two rings, according to the 
above statement, amounts to near 2.5IS miles. 

By way of forming more easily a comparative idea of the 
stupendous si;se of this ring of 8alu'.n, ]3r. Il^alculated the 
proportion it bears to the earth, and found that its diameter 
IS to that of the latter as 25.8914 to 1. From the above pro¬ 
portions wc also compute that this ring must be upwards of 
2(M-,883 miles in diameter. 


Erperimenfs and Ohservatlons on the Production of lAyht 

from different Poflirs, hy that ftiul 'by Attrition, JBy Mr. 

T/IC/!. WEDctroov. 

He found that tl>o phosphorisni of almost ‘all bodies might 
be made apoarent either by heut or by attrition ; he therefore 
divides the subject of this paper into two ]>arts. i. On the 
light produced by heat. — ii. O i the light produced by at- 
trition. 

i. The be.st general method of producing the light by heat 
is, to reduce the body to * a moderately fine powder, and to 
sprinkle it, by small portions at a time, on a thick plate of 
iron, or mass of bprnt luting made of sand and clay, heated 
Just below vi.sible ledness, and removed into a perfectly darl^ 

E lace. The following is a list of such bodies as he found to 
e luminous by this treatment, arranged according to the ap¬ 
parent intensfity of their light. 

1. Blue fluor, from Derbyshire, giving out a fetid smell on 
attrition. 

2. Black and grey marbles, and fetid white marbles, from 
Derbyshire. Common blue floor, from Derbyshire. Red 
feldspat, from Saxony. 

8. Diamond. Oriental ruby, .derated barytes, from Chor- 
ley, in Lancashire. Common naiting. Iceland sjMir. Sea 
shell-s. Moorskone, from Cornwall. White fluor, from Derby¬ 
shire. f * 

4. Pure calcareous earth, ]>recipiluted from an acid solu> 
tion. Pure argillaceous earth lof *^ 1010 ). Pure siliceous 
eirtht Pure new earth, from Sydney Cove. Common mag¬ 
nesia? Vitriolated barytes, from Scotland. Steatites, from 
Cornwall. .Aldbaster. Porcelain clay of Cornwall. Mother 
of pearl.' Black flint. JIard white marble. Bock crystal. 
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from flie Eflst Indies. ,Whitc quartz.' Poiculuin. Common 
earthernjvare. Wliinstone. Emeiy. Coal ashes. Sea sand. 

5. tluld, platina, silver, coppdl^ iron, lead, tin, bismuth, 
cobalt, zinc. Precipitates b;^ an alkali from acid solutions of 
gold, silver, copper, iron, zinc, bismuth, tin, lead, cobalt, mer¬ 
cury, antimony manganese. Vitriolatcd tartarf crystals of 
tartar, borax, alum, previously exsiccated. Sca-coai. White 
paper, white linen, white woollen, in small pieces, M’hite hair 
powder. Deal saw-dust. Rotten wood (not otherwise lu¬ 
minous). White asbestos. Red irony mica. Deep red por¬ 
celain. • ‘ 

G. Antimony, nickel. Oils, lamp, linseed, and olive, white 
wax, spermaceti, biittj'r, luminous at and below boiling. 

The duration of the light thus produced from different 
bodies is % cry unetjuala; in ^oiiie the light is almost momentary, 
in others it lasts for some minutes, .^ntj may be prolonged by 
stirring the powder on the heater. It soon attains its greatest 
brightness, and dies away gradually from that ])oint, never ap¬ 
pearing in a sudden Jla.sh, like the light of*tje«rtz-pebbles 
rubbed together. If blown on. it is suddenly extinguished, 
but immediately re-appears (Ju discontinuing the blast. 

The light of bodies is, «n general, iincoloured; there, are 
Itowever, some exceptions, blue fluor, of that kind which 
gives out a fetid smell when rtibbedj Usst emits a bright green 
light resembling that of the plow-worm so exactly, that when 
placed by the insect just as it has atlained^its greatest brightr 
nes.s, there is no sensible ditferenee in the tno lights, cither 
of colour or intensity. This bright green quickly changes 
into a beautiful lilac, which gradually fades pnay. Fetid 
marbles, an<l sonic kinds of chalk, give a bright reddish or 
omupc light; pure calcareous earth, a bluish white light; 
(’oriiisb inoorstone emits a fine blue light; poudermf ruby 
gives a beautiful red light, of short continuance. 

For the most part, the soRest bodies require the least heat 
to become luminous: marble, chalk, fluor, &c. give a faint 
light when .sprinkled on melted tin just becoming solid. As 
the temperature of the heater is raided, they continue to give 
out more and more light. Vitriols of iron, copper, and jtinc, pre- 
viously exsiccated, when thrown on carthern ware or meial 
made nearly red-hot, give minute flashes of light of mumentnry 
duration, such as appeaf from some of the metallic precipitii^es, 
particularly zinc, on a similar treatment; with this difleCence, 
however, that the light of most of the precipitates is of a red¬ 
dish hue. The light of. the metals is white, and exactly 
similar to that of some earths. 

z 0 
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ii. The experiments o'n tlie light produced different bodies 
I\v attrition were chiefly made by rubbing in the dark two 
pieces of the same kind eigainst each other: dll that wero 
tried, with a very few exceptions, were luminous by this treat-*' 
nu-nt. The following is a list or them, arranged in the order 
of the apparent intensity of th'^ir light, and as tlie lights are 
either white, or some shade of red, figures are aflixed to de¬ 
note these differences; (0) denoting a pure white light; (1), the 
faintest tinge of red, or flame colour; (fj), a deeper shade of 
red ; (:f) and (4), still deeper shades. 


1. Colourless, transparent, ori¬ 
ental rock-crystal; and sili¬ 
ceous crystals (0). 

2. Diamond (0). 

3. White quart/.; white semi¬ 
transparent agate (1). 

4. White agate, more ojiaque 
(2). Semi-transparent feld--r 
spat, from Scotland (2). 

* Brown opaque ieldspat, 
from Saxony (1-). Chert 
of a dusky white, from 
North Wales (‘5). 

5. Orienthl ruby (k). 

6. Topaz; oriental sapphire (0). 

7l* Agate,dcep-cola\*red,brown 

and opu<|ue (t). 

8. Clear, blackish puii-^t (2). 

9. Tawny S'.'mi-traniparcnt 
flint (3). 

10. Unglazcd white biscuit 
eartlieii'ware (4). 

11. Fine white porcelain (2). 

12. Clear, blackish gun-^nt, 
made 0{>a(|ue by heat (3). 

13. Flint glass (0). 


14. Plate glass; gl'een-buttle 
glass (0). 

1.5. Fine hard loaf-sugar (0). 

16. Moorstone, from Cornwall 

(1). »Corund, semi-triuis- 
parent, from the Ea.st In¬ 
dies (1). ■. 

17. Iceland spar (0). 

18. White enamel (2); tobacco- 
pipe (3). White mica (0). 

19. (Jnglazcd biscuit lartlien- 
ware, blackened by expos-., 
ing it, buried in charcoal in* 
a close crucible, to a white 
heat (4). 

20. Black vitreous mass, made 


by melting t(>gether five of 
fluor, one of lime, and some . 
charcoal powder (4). 

21. Fluor; aerated and vitrio- 
latcd barytes; white and 
black Derbyshire marble: 
calcareous spar; crystals of 
borax; deep blue grass * 
mother of pearl. 


Rock-crystal/ quartz, hint-glass, and many other hard 
bodies during attrition, emit now and then reddish sparks of 
a vivid ligh^ which retain their brightness in a passage of 
on& two, and even three inches, through the air. 

JE^ies give out their light the instant they arc rubbed-or. 
each otlicr^ and cease to be luminous when the attrition is 
discontinned. Colourless, transparent, and semi-transparent 
bodies emit a flashi^ig light, their whole musses oeing, tor 4 
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moRieilt, illuminated; omqitt biidies give little moi'e than a 
defined sjkedc of red Kgbt, and are not luminous below the 
part struck The* greatest apparent quantity of light 1$ pro* 
duced by bard uncoloured, transparent, and.semi*trangparent 
bodies, whose surfaces soon acquire an osperity by rubbmg to« 
gether, as quartz, agate, &c. • , 

From an examinatioti«of the table, it appears that white 
lights arc emitted from colourless transjmrent bodies; faint 
red, or flamc-«coloured, from white semi-transparent bodies; 
deeper red from more o|iaque and coloured bodies, and the 
deepest red from opaque and from deep-coloured bodies. 
I'Xtreinely faint lights, such as these given by fluor, marble, 
Ac. are of a bluish nhitc ; quartz, very lightly rubbed, gives 
a very faint light of a bluish hue ; when rulibed a little harder. 
It emits a flamc-colouj;ed yght; wlien rubbed with violence, 
its light approaches to whiteness. Opaque Ired fcldspat gives 
a deep red light attrition ; exposed lo a strong heat in the 
furnace, it becomes white, and somewhat tragspurent, utid 
when cool, give^ out, qn attrition, as white h li^h^ as quartz; 
clear, blackish fliiit, made opaque by heat, gives a redder light* 
tlian before ; deep-eolourwl glass gives out a red defined light 
uithout any flash, while efcar uuculoured glasses emitavvhite 
bashing light of some InigKtness. 

Bodies are nut luminous by simplii pressure; but when 
they are at all broken by the pressure, the fragments rubbing 
on each other produce some light. Mr, Boyle, indeed, founcl 
a particular diamond to emit light when pressed by a steel 
bodkin; but the diamond is piiosphoresccnt in so many 
ways, and is so curious and singular a body, both in proper¬ 
ties and constitution, that it can scarcely be expected to 
exhibit (he same a))])eurane( s the common class of earthy 
bodies. • 

All hard earthy bodies emit a peculiar smell on attrition. 
The most remarkable for this piupetty are chert, quartz, feld- 
spat, biscuit cartlicoi-w ai e, and roek-(T}'StiU: this smell does not 
differ much in kind, though it*does considerably in intensity. 
Many of the softer bodies yield the same smell, but in a less 
degree, and probah'y none are entirely withSut it.^ It ap- 
[icars to bu strongest where the friction is greatest: it bas'no 
dep''nd«iicu on the light produced by attrition, as it is often 
\ cry strong when no light is emitted. Rock-crystal, qu^jz, 
iehlspat, white biscuit eartlicn-ware, and probubly all jiu'b 
hard bodies, produce this smell under water. Quartz stones, 
violently rubbed on each oth^ for a few'roinutes in fi cup of * 
vvtiU'i^ coinintini^te this smell, and *11 peculiar taste, to the 
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water. The- taste is probably derived from an impalpable 
powder, which floats in the water for many days. 

Derbyshire black marble, and the stinkinfi blue flunr, give 
out, on attrition, a strong smell peculiar to themselves, both 
in air and water: they lose this property by being once made 
red-hot. Quartz produces the smell equally strong in fixed, 
pure, and common air. « 

Mr. W. having now stated all the facts relative to phospho¬ 
rescent bodies which he had os yet been able to discover, 
offers a few reflections, tending .to show, that heat is the pro¬ 
bable cause of the light produced from bodies by attrition. It is 
ea.sy to see why bodies emit light instantly when rubbed; for 
they often send out sparks as soon as the attrition commences, 
which proves that particles in their surfaces are instantly 
heated to redness by attrition. After all, it remains entirely 
problematical, in what n’anner heat operates to produce light 
from bodies : the air uoes not seem to have any concern in 
its ]>r()duction, as bodies are equaKy lumin'ous in almost all 
kinds of air, end When immetsod in liquids. 


Obicrvalions on BcesJ Btf JtonUtHuNTEii, Esq, F.J^, S, 

The common bee, from a nuniber*of peculiarities in its 
economy, has called forth the attention of the curious ; and 
from tlie profit arising from its labours it ha.s become the ob¬ 
ject of the intcresttcl; therefore no wonder it has excited 
universal attention, even from the savage to the most civil¬ 
ised people. ^ 

When we-talk of the economy of the colony, such os the 
secreting wax, making combs, collecting farina, honey, feed¬ 
ing the maggots covering in the chrysalis, and the honey, 
stinging, &c. it i.s the labouring bees that are meant. As 
bees, from tlieir numbers, hide very niucli their operations. It 
is necessary to have such contrivances as will ex[>lorc their 
economy. Hives, with glass-lights in them, often show some 
of their operations, and when wholly of glass, still more ; but 
as they form such a cluster, and begin their comb in the 
centie, little tan be seen till their w'ork In^comes enlarged, 
and by'that time tliey iu/c produced a niueh linger quantity 
of hoes^su as still to obscure their progress. 

VVe find tile common bee in Ev^ope, Asia, Africa, and 
A.ngriea. 'I'hat they may be, or should be in the three first, 
is e'asily supposed, but how they came to America is not so 
readily conceived; for, though a kind of manageable animal, 
yet they do not like such lung confinetuenl in ^heir Iiivcs us 
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would'cSrry'tliem to the West4ndie8,* excepting in an ice¬ 
house ; f^r when 1 have endeavoured to confine them in their 
hivesrthey liave 6een so restless as to destroy themselves. 

The female and the worki^ bee, 1 believe, in every spe 
cios have stings, which rend^s them an animal of offence, 
indeed, but rather of defence; tfor though tliey make an at¬ 
tack, I believe it is by way of defence, excepting when they 
attack each other, which is seldom or never with their stings. 
Of the whole bee-tribe, the common bee is the easiest irri¬ 
tated { for as they have property, they are jealous of it, and 
seem to defend it; but when not near it, they are quiet, and 
must be hurt before they will sting; with all this disposition 
for defence, which is only to secure their property, or them¬ 
selves, when more clo*sely attacked, yet they have no covet¬ 
ousness or a di^posilion to obstruct others. Thus, two bees 
or more will be sucking at *the same* flower,* without the first 
possessor claiming it as his right: a Hundred may be about 
tlie same drop or honey, "if *it is beyond the boundaries of 
^ their own riglit; but what they*have collccfeit thpy defend. 
It is, easily kiiown when they mean to ^•ting: they fly about > 
the object of tlieir anger very quickly, and by the quickness 
of their motion evade beings struck or attacked, which is dis¬ 
covered by the sound of their v, ings, as if going to give a 
stroke ns they fly, a very diflerent'nqisc Irom that of the 
wings when coming home on a fine evening loaded with 
farina or honey; it is then a soft contented, noise. When a ^ 
single bee is attacked by several others, ll seems the most * 
passive animal possible, making no resistance, and even hardly 
seeming to wish to get an^ ; and in tliis manner they allow 
I liemselves to be killed. Tlicy are, perhaps, thtf only insect 
that feeds in the wmter, and Uiercibru the only one tlint lays 
up external store. , 

15eos are, perhaps, the only insects that produce heat 
w ithin themselves, and were therefore intended to have a toler¬ 
ably well-regulated warmtli, without which, of course, they ore 
very uncomfortable, and soon .die; and which makes not only 
a part of their internal economy respecting the individual, but 
«> part of their external or connnun econom3', and is therefore 
necessary to be known. The heat of becs is ascci tuidhble by 
the thermometer; and I sliall give the result of experiments 
made at two different seasons of the year. .July 18th, at 10 
in the evening, wind northerly, thermometer at .54*^, in the 
air,' 1 introduced it into the top of a hive full of bees, aim in 
less than five minutes it rose to 1 let it stand all night; 
at five in tlve morning i4 was down at TO-’; at itinc tlie 
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same morning it had risen ta»63°, and at one o’clock to 84° 
and at nine in the evening it was down to 78°. 

As they are easily affected by cold, their instinctive prin^ 
ciple res|>ccting cold is ver^ strong, as also with regard to wet 
I have seen a swarm hanging out at tlie door of a hive, ready 
tc take flight, and then return; a chill has conic on, of whicli 
I was not sensible, and in a few minatcs the whole has gone 
back into the hive; and by the cold increasing, I have at 
length perceived the cause of their return. If rain is coming 
on, we observe them returning'* home in great numbers, and 
hardly any abroad. Bees arc very cleanly animals respecting 
llnynselves; they seldom or never void their excrement in 
the hive. I have known them confined many days without 
discharging the contents of the rectum; and the moment 
they got abroad, they evacuated in tlie air when flying: and 
they appear to be very nice in their bodies; for I have often 
detected- them cleaning each other, more esnecially if by ac¬ 
cident they are besmeared with hort'ey 

To con.si.den this society Individually, it may be said to 
consibt of a feniule breeder, female noii-broeders, and males : 
but to consider it as a coininurity, it may be said to consi^^t 
only of female breeders and non-br,#»cdcrs, the males answering 
no other purpose than simply as a male, and are only tem¬ 
porary ; and it is probable the.female breeder is to be consi¬ 
dered in no other liglit than as a layer of eggs, and that she 
only influences the non-breeders by her presence, being only 
“a bond of union,^for without her they seem to have no tie: 
it is her presence that makes them an aggregate animal. 
May we not suppose that the offspring of the queen have an 
attachment to the mother, somew-hat similar to the attachment 


of young birds to the female that brings them up ? for though 
tiic titpes of their attachment are not equal, yet it is the 
dependence which each has on its mother that constitutes 
tlie bond ; for bees have none without her. When tlie quctii * 
is lost, this attachment is broken: they gi\e up industry, 
probably die, or, we may suppose, join some other hi\e. 
This is not the case with those of this tribe whose queen 
singly forms aM colony; for though the qu^'cn be destroyed, 
yet thej^go on with that work which is their lot; as the wasp, 
hornet,-»and humble bee. Mqst probably the whole economy 
the bee, which we so much adnwrc, belongs to the niAi- 
bivfj^fs, and dejiends on tlicir instinctive powers being set 
to vdrk by the presence of the breeders, that being their 
only enjoyment; therefore, when we talk of the wonderful 
economy of bees, it is ekiefly the'labourers at large we arc to 
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admire/ though the queen gets the prihcipal credit, for the 
extent of their instinctivd properties. 

‘When a hive s^uds oft’ a colony, it is commonly in the 
month of June; but that will vary according to the season, 
for in a mild spring bees sonfetimes swarm in the middle of 
May, and very oflcn at the latter end of it. f^pfore they 
coqie oft^ they coram only «liang ^out the mouth of the hole, 
or door of the hive, for some (uys, as if they had not suiBcient 
room within for such hot weather, which 1 believe is very 
much the case; for if cold or «ret weather come on, they stow 
themselves very well, and wait for fioo weather. But swarm¬ 
ing appears to be rather an operation arising from necessity, 
for they would seem not naturally to swarm, because if tliey 
have mi empty space t<f fill, theyHo not swavn ; tlierefore by 
increasing tlie size of the hive, the swarming is prevented. 
This period is much fongdir in sonqj than on others. For 
some evenings before they go fortli is otlen heard a singular 
noise, a kind of riftg, or sotmd of a small trumpet; by coni- 
^laring it with tlie notes of the»piano-forte,dtseemed to be 
the same sound with did lower a of the treble. * 

The swann commonly consists of three classes; a female, 
ni^females, males, and those commonly called mulifil, which 
arc supposed to be of no s*ex, and are the labourers; the 
whole about two quarts in bu^k, making about six or seven 
■ titousund. It is a question which cannot^asily be dctenniiied, 
whether this old stock sends oiF entirely young of the same 
season, and whether Utc whole of tiicir youtig ones, or only 
part. As the males are entirely bred in the same seasoa ■ 
part go off: but part must stay, and most probably it is so 
with the others. I'hey commonly come off in the heat of 
the day, otlcn immediately after a shower: who takes the 
lead 1 do not know, but should suppose it was the (jueen. 
When one goes off, di^y all immediately follow, and fly about • 
soemiugly in great confusion, thuugli uicre is one principle 
actuating the whole. 

They soon appear to be directed to some fixeil place; such 
as the branch of a tree or bush, the cavities of old trees, 
holes of houses leading into some hollow place; and whenever 
the stand is made, they all immediately repair to it, tift they 
are all collec^d. But it would seem, in sonic cases, that they 
had not fixed on any rcstpig place before they came off, or if 
they had, Uiat they were citlier disturbed, if 'it was noar,*or 
that it was at a great distance; for after hovering some tii&e, 
as if undetermined, they fly away, mount up into tlie air, and 
go off with great, velocity.. When they have fixed ow tlieir 
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flit lire Iiabitatloi ti uy imhiediatojy begin M make their 
combs, for they have the materials within themselves. I have 
reason to believe that they fill thetr crops with honey when 
they come away; probably fro|n the stock in the hive.’ 

A hive commonly sends off two, sometimes three, swafnis 
iji a sumnuT; but the scoaud is commonly less than the 
first, and the third less than the second; and this last has 
seldom time to provide for the winter: they often threaten 
to swarm, but do not; whether the threatening is owing to 
too many bees, and their not swarming is owing to tltere 
being no queen, I do not know It sometimes happens that 
the swarm goes back again; but in such instances I have 
reason to think that they hwe lost t4<^ir queen, tor the hives 
to which their s^arm have ^rae back do not swarm tiie next 
warm day, but w'ill hang out for q,fortnight, or more, and then 
swarm; and wlien tbty do, the swarm is commonly much 
larger than before, which makes me suspect that they waited 
for tlie queen that was to h^ve gone olf witli tlio next swarm. 

Tlie nv’teflals of their dwelling, or.comb, whit:li is the waxf 
is the next consideration, with the mode of forming, preparing, 
or dispoffeg of it. Th^ wax is \brined by the bees themsclvys: •- 
it may be called an external secretion of oil; and I have found 
that it is formed between the scales of the undt*r side ol' the 
belly. When 1 first observed this substance, in my exaiuin* 
ution of the working bt'e, I was at a loss to siiy what it was; 

I asked myself if it was new scales forming, ami whether they 
^ cast the old, as t1ie lobster, Sec. does ? but it was to be found 
only between the scales, on the lower side of the l>elly. On 
examining '^the bees through glass-hives, while they w'ere [ 
climbing up the glass, I could see that most of them liad this 
substance, for it looked as if the lower, or posieraa- edge of 
the scale, was double, or tiiat there were double scales; but 
I perceived it was loose, not attached.' 

The cells, or rather the congeries of celK which conipose 
the comb, may be said to form perpendicular plates, or par¬ 
titions, which extend from top to bottcn of the cuvily in 
which they build them; and from side to side. Ttioy alwa\s 
begin .^t uie^top, or roof of tlie vault, in which they build, 
and work downwards ; but if the upper part of this vault, to 
which tlieir combs are fixed, is removed, ami h dome is put 
ojqr» they begin at the upper edge 6f the old comb, and work 
up;imto the new (“avity at the top. 'Hiey generally may be 
f^uided, as to the direction of their new phitcs of comb, b^ 
forming ridges at top, to which they begin to attach tlicir 
comb. In a lopg hive, if tliose ridges arc longitudinal, their 
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plutea'of t'cnnh will be longitudinal; !f placed transverse, so 
will be plates; and* if oblique, the nliitcs of comb will be 
. oblique. ” Each diatc oansists of a double set of cells, wliohe 
bottoms form the partition between each set. The plates 
themselves are not very regularly arranged, not forming a 
regular plane where they nngh^ have done so; l^ut are oilen 
adapted to-the situation,*or shape of the cavity in which they 
are built. The bees do not endeavour to shape their cavity 
to their work, as the wasps do, nor are the cells of equal 
dtfpths, also fitting them to their situation; but as tlie breeding 
cells must all be of a given depth, they reserve a suificlent 
number for breeding in, and they put the honey into the 
others, as also into the shallow ones. The attachment of the 
comb round the cavily is not continued, but interrupted, so 
as to form passages; there are also passages‘in the middle 
of the pldtcs, espcci^my if’’ there bo a cross stick to support 
the comb; these allow of bees to gb across from plate to 
plate. The subStance #hibh they use for attaching thtir 
** combs to surrounding parts if not. the sanle ^as tjie common 
wax; it is soller and Cougher, a good deal like tlie substance 
with which they cover in tkeir chrysalis, or the humble bee 
surrounds her eggs. -It if probably a mixture of wax with 
farina. 

The cells are plkced nearly horieontally, but not exactly 
so; the mouth raised a litUe, which probably may be to retain 
the honey the better: however, this rule js not strictly ob¬ 
served, for often they are horizontal, and*towards the lower 
edge of a plane of comb they are often declining, 'flie first 
combs that a hive forms are the smallest, and* much neater 
than the last or lowermost. Their sides, or partitions between 
cell und cell, are much thinner, and the Jiexagon is much 
more perfect. The wax is purer, being probably little else 
but wax, und it is more brittle. The lower combs are con¬ 
siderably larger, and contain much more wax, or, perhaps 
more properly, more materials; and the cells are at such 
distances as to allow them b> be of a round figure: the wax 
is softer, and there is something mixed with it. 

'nierje is a cell, which is cmled the royal «ell, often 
or four of tliem, sometimes more; 1 have seen 11, 9nd even 
IS in the same hive; commonly they are placed on the edge 
of one or more of Uie oombs, but often on.the side of a comb: 
however, not in the centre, along with the otlier cell^ |H(e a 
‘ large one placed among the omers, but often againft the 
mouths of the cells, and projecting out beyond tlid common 
surface of the comb ; but most of them are ibrmed*from the 
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Oil,.'' of tlie comb, which terminates in one of these cells. 
The royal cell is much wider than the others, but seldom so 
dei p : its mouth is round, and appears to be the largest half 
of an oval in depth, and is declining downwards, instead of 
being horizontal,, or Ijteral. Tlie materials of which it is 
eonijMJsed are softer than common wax, rather like the last 
mentioned, or those of which the lower edge of the plate of 
comb is made, or with which the bees cover the chrysalis: 
they have very little wax in their composition, not one third, 
the rest I conceive to bo farina. 

I shall not consider the bet* us an excellent mathematician, 
ra,xibiu of making exact forms, and having reasoned on the 
best shape of the cell for aipacity, so that the greatest number 
might be put into the smallest space ; for the hornet and the 
wasp arc much more correct, though not seemingly under the 
same necessity, aa they (x>llect nothing to occupy their cells; 
because, though the Iwe is pretty perfect in these respects, 
yet it is very incorrect in others,in the formation of the 
comb : nor shall consider tla^se animals as forming comb of ' 
curtain shape and size from mere ml^chanical necessity, as 
from working round themselves • for such a mould would not 
form cells of different sizes, much less could was|ts be guided 
by the same principle, as their cells are of very different sizes, 
and the first by much tpo small for the tjueen-wasp to have 
worked round herself: but I shall consider the whole as an 
instinctive principle, in which the animal has no power of 
'variation, or choice, but such as arises ftom wiiut may be 
called external necessity. The cell has in common six sides, 
but this is jnost correct in those first formed; and their 
bottom is commonly composed of those sides, or planes, two 
of the sides making one ; and they generally fall in between 
the bottoms of three cells of the opposite side ; but this is not 
regular, it is only to be found where there is no external 
interruption. 

As soon as a few combs are formed, the female bee begins 
laying/)f eggs. As far as 1 have been able to observe, the 
queen is the only bee that propagates, tliough it is asserted 
tli^ the latourers do. Her first eggs in the season are those 
which produce labourers; then the males, and probtibly the 
queen: this is the progress in the wasp, hornet, humble 
bee, Ac. 

}i,ia not easy to fix the time when the eggs arc hatched: 1 
havrf been led to imagine it is in five days. When hatched, 
we find the young maggot lying coiled up in the bottom of 
tlie cell^ in some degree, surrounded witli a transparent fluid. 
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In mmty of’tlie cells, where the eggif are just hatched, we 
find tlie skin standing in’ its place, either not yet removed, or 
not pressed dowif by the maggot, lliere is now an additional 
'empioyiuent for the labourers, -namely, the feeding and 
nursing the young maggots. * We may suppose the queen has 
nothing to do with tliis, as th^re are at> all tiur^s labourers 
enough in tlie hive tor sjuch purposes, especially, too, as she 
never brings the materials, as every omer of the tribe is 
obliged to do at first; therefore she seems to be a queen by 
hereditary, or rather, by natural right, while the humble bee, 
wasp, hornet, &c. seem rather to work tliemsclves into royalty, 
or iiiistresHcs of the community.. The bees are readily de¬ 
tected feeding tlie young maggot; and indeed a young 
maggot might easily oe brought up by any person who would 
be attentive to feed it. They open their two lateral pincers 
to receive the toed, "and'swallow k. As* they grow, they 
cast tlieir coats, oi^cuticles; but how bften tliey throw their 
coats, while in Yhe maggot state, 1 do not know. I ob- 
•served that they often reriioveiP their eggsf I<»also find they 
very often shift the hiaggot into another cell, even when 
very large. ' , 

The maggots grow largey till they hearly fill the cell; and 
by this time they require no more food, and are ready to bo 
inclosed for the chrysalis state.: how this period is discovered 
1 do not know, fur in every other insect, as tar as 1 am 
acquainted, it is an operation of the maggot, or caterpillar 
itself; but in the common Iwe, it is an* operation of the* 
perfect animal; probably it arises from the maggot refusing 
food. The time between their being hatched aivd their being 
inclosed is, I believe, four days; at least, th>m repeated 
observations, it comes nearly to that time : when ready for 
the chrysalis state, the bees cover over the mouth of tjie cell, 
with a substance of a light brown colour, much in die same 
manner that they cover the honey, excepting that, in the 
present instance, the covering is convex externally, and 
appears not to be entirely H,ax but a mixture of wax and 
ferinu. 'llie nia^ot is now jicrfectly enclosed, and it begins 
to line the cell and covering of the ■miouth abttve mentioned, 
with a silk it spins out similar to the silk-worm, aiM which 
makes a kind of pod for the chrysalis. Bonnet observed, 
that in one instance thy cell was too short for the chrysalis, * 
and it broke its covering, and formed its pod higher, or jpore 
convex than common : this 1 can coneeivt* ])Ossible; we Often 
sec it in the wasp. ' Having completed this lining, they 
cast oiT, or sathcr shove from tiie head btfckwdrds, the 
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lust maggot coat, which is deposited at the bottom of t]i« 
cell, and tlien they become chrysalises. 

One would naturally suppose that the food of the'milggot- 
bee should be honey, both because it is the food of the old 
ones, and it is what they appear principally to collect for 
themselves j however, the circumstance of honey being food 
for the old ones is no argument, .because vety few young 
animals live on the same food with the old, and therefore it 
is probable the maggot-bee does not live on honey; and if 
ue reason fnnn analogy, we shall be led to suppose the bee- 
bread to be the food of the maggot. It is the food of the 
maggot of the huniblb be^, who feeds on honey, and even 
lays up a store of honey for a wet day, yet does not feed the 
young with it. It is the food of the niaggot of a black l)ee, 
and also of several others of the solitary kind, who also feed 
on honey; and wasps, Aq. who do not bring in such materials, 
do not feed tlieniselves on honepr. We oannot suppose that 
tlie bee-bread is for the food of thi old b(es, when we see 
them collecting it in the inon Jis of June, July, &c. at which 
time they have honey in great plenty This substance is ns 
common to a hive as any part, belonging tq the economy of 
bees. Before they have fbrmeti five or six square inches of 
comb in a young hive, we hnd egfi$, honey, and bec-bread; 
anti if a hive is short of honey,,and dies in the winter, we find 
no honey, but all the bet-bread, nhiclt was laid up in store 
fur the maggots in the spring. They take great care of it, 
" for it is often covered over with wax, as the honey, and I 
believe more especially in the winter; probably witn a view 
to preserve it till wanted. 

This substance they bring in on their legs, and it consists 
of tlie farina of plants. It is not tlie farina of every plant 
that the bee collects, at least they are found gathering it 
froin some with great industry, while we never find them on 
others: St. John's wort is a favourite plant, but that comet 
late. The flower of the gourd, cucumber, &c. they teem to 
be fund of ' It is curious to see tliem deposit this substance 
in the cell. On viewing the hives, we often see bees with 
this 8iibstanca.on their }eg.‘, mo\ing along on the combs, as 
if luokii g out for the cell to deposit it in. They will often walk 
over a cell tliat has some depositetl in it, but leave tliat and 
try another, and so on till they fix; which made me conceive 
th*’*^ each bee had its own cell. When Utey cu.*'? to the 
intelided cell, they put their two hind legs info it, wf,’' tlie 
two fiNre Ies» and Uie trunk out on the mouth of the nei^K. 
buming cel^ud tlien the tail, or belly, is thrust down intq 



j. iiuNTKH ON neu) * 527 

* , 
tlie iiitonded * 0011 ; they then bring the' leg under the belly, 

und turning the point of' the tail to the outside of the leg, 

wherein the fariniT is, they shove it off by Uie point of the 

tail. -When it is thus shoved off both legs, the bee leaves it, 

and the two pieces of farina may be seenlying at the bottom 

of the cell: another bee comes almost jmmedi|itely, and 

creeping into the cell, continues about five minutes, kneading 

and working it down into the bottom, or spreads it over what 

was deposited there before, leaving it a smooth surface. 

It is of a consistency like paste ; bums slightly, and gives 
a kind of unusual smell, probably from having tK'en mixed 
with animal juice in the act of kneading it down ; for when 
brought in, it is rather a powder than a paste. That it is the 
food of the maggot is* proved by examining the animal’s 
stomach; for wlicn wc kill a maggot full grown, we find its 
stomach full of a similar substance, only softer, as if mixed 
with a fluid, hut we never find honey in'the stomach; tliere- 
forc we arc to suppose it is collected as food for the maggot; 
£s much us honey is for the old tee. <> 

In the chrysalis state they are forming themseiVes for a 
new life: they are either entirely new built, or wonderfully 
'i'lianged, for there is not the smallest '’estige of die old form 
remaining; yt t it must he tlie same materials, for now nothing 
is taken in. IIow fur this change is only the old parts new 
mudclh d, or gradually altering their fofm, is not easily de¬ 
termined. To bring about die change, many parts must be 
removed, out of which the new ones are ^obably formed. 
W hen the chrysalis is formed into the complete bee, it then 
destroys the covering of its cell, and Comes forth.. The time 
it continues in this state is easier ascertained than either in 
that of the egg or the maggot; for the bees cannot niove die 
chrysalis, as they do the tw o others. In one instance it was 
1.^ days and 12 hours exactly; so that an egg in hatching 
being five day.s, the age of the maggot being tour days, and 
iJic chrysalis continuing 13», the whole makes 22^ days. 

When the sw arm is a large one, more especially it it was 
put into too small a hive, it oilen breeds too many for the hive 
to keep through the winter; und in buch case a jaew swarm is 
thrown off, which, how'cvcr, is commonly not a large oxe, and 
generally has too little time to complete its comb, ant^store it 
w ith honey sufficient to jireserve them through the winter. 

The new colony immediately seta about thg increasc_Df 
their numbers, and every thing relating to it. 'Ihcy h&ve 
their apartments to build, both for the purpose of breeding, 
and a storehouse fur provisions for (lie w inter. ** When tha 



5'i8 


J. ltu:m:R ON BE£S. 


i>ous>ou fur laying cggb is over, then is the season fur collect¬ 
ing honey ; therefore, when the lu^ chrysalis for the season 
comes forth, its cell is inunediately filled With honhy, and as 
&o<{n as a cell is full, it is covered over with pure wax, and is 
to be considered as a store fin the winter. This covering 
answers tt^^o very essentitd purposes: one is to keep it from 
spilling, or daubing the bees ; the t^her to prevent its evapor¬ 
ation, by which means it is kept fluid in such a warmth. 
They are also employed in laying up a store of bee-bread for 
the young maggots in the spring, for they begin to bring 
lurth much earlier tlian probably any other insect, because 
they retain a summer hca^ and store up food for the young. 

In the month of August, as the males do not provide for 
themselves, they become Lurdensometo tlie workers, and are 
therefore teased to death much sooner than they otherwise 
w uuld die; and .vhen the bees set abdUt this business, of pro- 
vidinc tlicir winter-store, every operation is over, except the 
collecting of honey and bcc-bicad. At ^is time it would 
seem as if thp males were conscious of their danger, for they 
do not rest on the mouth of the hive in either going out or 
coming in, but hurry either jn or out; however, they are 
commonly attacked by one, two, or three at a time: they 
seem to make no resistance, only getting away as fast ns 
possible. The labourers do not sting them, only pinch dieni, 
and })ull them about as if to wear them out; but 1 suspect it 
may be called as much a natural as a violent death. 

The queen, the mother of all, in whatever way produced, 
is a true ieniale, and different from both tlie labourers niul 
the male. . She is not so large in the trunk us the mule, and 
appears to»be rather larger in every part tlian the labourers. 
The scales on the under surface of the belly of the labourers 
are not uniformly of the same colour, over the whole scale; 
that part being fighter which is overlapped by tlie terinlaat- 
ing scale above, and tlie uncovered part being darker: this 
light part docs not terminate in a straight line, but in two 
curves, making a peak; all wliich gives the belly a lighter 
colour in the labouring bees; more cspec'ially when it is 
pulled out or, elongated- *1110 tongue of tlie teinale is con¬ 
siderably shorter than that of the labouring bee, more like 
thaf of the male ; however, the tongues of the labourers are 
not in ail of an equal length, but none have it «o short as 
t2i« queen. The size of the belly of the female of such ani¬ 
mus varies a little, according to the condition they are in : 
but the belly of the male and the labourer has but little occa¬ 
sion to change its size, as they arc at all times nearly in the 
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f«an>e fonditjon with regard to fat, haying always jdenty of 
provision: but the true female varies very considerably; she 
It of a different si7.e and shape in the summer from wlint she 
h; in -the wiu^r; and in the winter she has what may be 
culled her natural size and sht^pe; she is, on the whole, rather 
thicker than tlic labourer. 

I believe a hive, or swarm, has but one queen, at least I 
have never ibund more tlum one in a swarm, or in an old 
liive in the winter; and, probably, this is what constitutes a 
hive; for when there are two queens, it is likely that a divi¬ 
sion may begin to take place. 

The male bee is considerably larger than the labourers: 
he is even larger than the quceii, though not so long when 
she is in her full statr with eggs: he is considerably thicker 
than either, but not longer in tJic same proportion : be docs 
not terminate at tlic anus i/i so sharp a point; and the open¬ 
ing between tlie last two scales of the buck and belly is 
larger, and niore,^nder the ^ belly, than in the female. Ilis 
proboscis is much shorter tlian that of the labouring Ixc, 
which makes me suspect he does not collect Iiis qwn honey, 
but takes that which is brought home by the others; espe¬ 
cially as we never find the niales abroad on flowers, &u. only 
flying about the hives in In t weather, as if taking an airing; 
and when we And that the male of the humble bee, which 
collects its own food, has as longa ptoly>scis, or tongue, as tlie 
female, I think it is, from all these facts, reasonable to sup- 

f xise, that the male of the common bee feeds at liomc. He^ 
las no sting. 

The laljouring bee is the largest in number of the whole 
community: there are thousands of them to one queen, and, 
prolinbl^, some hundreds to each male, as we shall see by 
and by. It is to be supjiosed they arc the only bees which 
construct the whole hive, a^d that the queen has n^) otlier 
business but to lay the »'ggs; thi-y are the only bees that bring 
in materials; the only ones we observe busy abroad; and, 
indeed, the idea of aii} other is ridiculous, when we consider 
the disproportion in numliors, as well as the employment of 
the others, while the working bee has nothing to take off its 
attention to tl»e business of the family. ISiey arc smolli r 
than cither the queen or the males: not all of ctjbal sire, 
though the diflerence is not verj great. 

The number of laboiirers in a hive varies very considerably. 
In one hive there were 333S, in anotlur 44-7‘2, in onv^Tlmt 
died there were 'I hat I might guess at tlie mmiilcr of 

bees from a given bulk, 1 counted what iiuhibcr an ale-hoii'«c 
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pint hcltl, when wtif, jind ibund it contcilnocl tluv'efoic, 

as some swarms will fill two quarts^ such must consist of near 

Bi*cs certainly have the five senses. Siglit n^nc can doubt. 
Feeling they aKo have; and there is every reason for sup¬ 
posing they have likewise taste, smell, and lieuring. 'J’asle 
we cannot (t)uht; liut of smell we may not have such proofs: 
yet, Iroin observation, I think they ^ve strong signs of smell* 
Bees may be said to liave u voice. They are certainly capa¬ 
ble of forming several sounds. They give a sound when 
dying, which they can vary according to circumstances. One 
ciLCustomed to bees can iiuniediately tell wdien a bee makes 
an attack bv the sound. 

It is only the queen and the labourers that have stings; 
and this provision of a sting is, perhaps, as curious a circum- 
‘^tance as any attending the bee, and probably is one of the 
characters of the hec'-tribo. 'I'he apparatus itself is of a very 
curious construction, fitted for inflicting a Mspiind, and at the 
same time comejing a poison into that wound. The appa- 
latus consists of two piercers, conducted in a groove or direc¬ 
tor, uhich appears to bo itsell* the sting, 'fhis groove is 
oinewliat thick at its base, but b'rminates in a point; it is 
irticulated to the last scale of the zipper side of the abdomen 
)V 1.4 thin scales, six on each side, and one behind the rec¬ 
tum. iJnse scales enclose, av it were, the rectum or anus 
all round: they can hardly be said to he articulated to cai’h 
other, only attached by thin nuoubranes, which allow of a 
‘variety of inotion^C; three of them, how^ever, are attached 
more closely to a round and curved process, which comes 
Iroin the basis of the groove in wiiich the sting lies, us 
also to the Curved arms of the sting, which spread out 
t xternally. 

The twr* "tings may be said to begin by those two curved 
proctsses at their union w'ith the scales, and coiiverging to¬ 
wards the groove at its base, which they enter, then pass 
along it to its point. I'hey are serrated on their outer < dges, 
near to the point. These two stings can be thrust out be>ond 
the groove, though not far, and they can be drawn within 
It; and, I believe, can bb moved singly. All these part.s 
are moved by muscles, wliieh, we may suppose, are very 
strong in them, much stronger than in otlier animals; and 
these muscles give motion in almost ail directions, but more 
partiv£.nilarly outwards. It is wonderful how deep they will 
pierced solid bodies with the sting, 1 have examined the 
length thft.y have pierced the palm of the hand, which is 
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covertid wi% a thick cuticle: it has> oiten been about the 
one-twelfth of an inch. • 

The iTpparatu^ for the poison consists of two small ducts, 
which are the glands that secrete the poison ; these two lie 
in jthc abdomen, among the air-cclls, &c.: they both unite 
into one, which soon enters into, or forms, an oblong bag, 
like a bladder of urine; at thd opposite*end of Ivhich passes 
out a duct, which run’s towards the angle where the two 
stings meet; and entering between the two stings is con¬ 
tinued between them in a groove, which forms a canal by the 
union of the two stings to this point. There is another duct 
on the right of that described above, which is not so circum¬ 
scribed, and contains a thicker matter, which, as far as I have 
been able to juge, enters along with the other: but it is the 
first that contains the poison, which is a thin clear fluid. 

From the stings haviI^g serrated edges^ it is seldom thte 
bees can disengage them ; and they imn«ediately, on stinging, 
endeavour to make their.escape, but are generally prevented, 
lieing, as it were, caught in tfieir own trjp; and the force 
they use comnionly drags out the whole of tha apparatus 
for * stinging, and also part of the bowels; so that the bee 
most frequently falls a sacrifice immediately on having 
efieeted it', purpose. * 

The life of the male is only one summer, or rather a month 
or two; and this we know from there being none in the win¬ 
ter, «)therwise their age could not be ascertained, as it is im¬ 
possible to learn the age of cither the queen or labourers, 
Ihit I think it is probable, also, that a certain number of 
young ones may be retained to keep up the stock, as we 
must suppose that many of the old ones are, from accidents 
of various kinds, lost to the hive; and we could conceive, 
that a hive thret' or four years old might not liave an original 
bee in it, though a bee might live twice that time. But there 
must be a period for a bee to live; and, if I were^ to judge 
from analogy, 1 should say, that a bee’s natural life is limited 
to a certain number of seasons. 


AtTOinU of some remarhabh Caves in the Priueipalit^ of 

TcuOty and of the Fossil Bones found tiurre. By Jons 

IfuNTEK, Esq. 

A RiixiE o£ primeval mountains runs almost through Ger¬ 
many : the highest parts of this ridge arc granite, and^ are 
flanked by alluvial and stratified mountains, consisting chiefly 
of limestone marl, and sandstone ; such at least is the tract 
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of hills in which the caves to be spoken of areipituate'l, and 
over these hills tlte main road leads fi oin Bayreuth to Erlang, 
or Nurciiberg. 

The tract of hills is there broken off by many small and 
narrow vallies, confined mostly by steep and high rucks, here 
and there overhanging, and threatening, as it were, to fall and 
crush all bc'iicjth; and every where thereabouts are to be 
met w'itli objects whicj} suggest tfic idea of their being 
evident vestiges of some general and mighty catastrophe, 
which happened in the primeval times of tire globe. The 
strata of these hills consist chiefly of limestone of various co¬ 
lour and texture, or of marl and sandstones. The tract of 
limestone-hills abounds with petrifactions of various kinds. 

'i'he main entrance to the caves of Gailenrcuth opens near 
the summit of a limestone-hill towards the cast. An iu'ch, 


irbar seven feet high, leads into a ’and<'of ante-chainbei, 80 
feet in lengtli and 800 .feet in circumference, which consti¬ 
tutes the vestibule of four other caves. * 

In the passage to the third cave, some teeth and fragments 
of bones arc found; but coming down to the pit of the cave, 
3 ’ou are every where surrounded by a vast lu'ap of animal re¬ 
mains. The bottom of this cave is paved with a stalactical 
Cl ust of near a foot in thickness ; Urge and small fragments 
of all sorts of bqnes arc scattered every where on the surface 
of the ground, or are easily drawn out "Of the mouldering rub- 
bi.sh. The very walls seem filled with various and innurner- 
ahlc teeth and broken bones. The stalactical covering of the 
uneven sides of the cave does not reach quite down to its 
bottom, by which it plainly appears that this yasl collection 
of animal rub];ish .some time ago filled a higher space in the 
cave, before the bulk of it sunk by mouldering. 

This place is in appearance very like a large quarry of 
sandstones; and, indeed, the largest and finest blocks of 
osteolithical concretes might be hewn out in any number, 
if there was but room enough to come to them, and to carry 
them out. Tills bony rock has been dug into in different 
p'. I .s, and every where undoubted proofs have been met 
that its bed, or this osteolithical stratum, extends every 
' ly f.ir !),'neath’and through the limestone-rock, into which 
..lilt through which these caverns have been made, so that the * 
(jui-ries suggesting themselves about the astonishing numbers 
of aninwls buried here confound all spbculatios. Along the 
sidcs'iif this cavirn are some narrower openings, leading into 
ihiferent smaller chambers, of wliieh it cannot be sgid how 
citep tl.cy go. In some of tlni", bones of smaller animals 
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lune been fdun'd, such as jaw-bones, vertebrae, and tibiae in 
lfjrf;c heaps. 

The bottom of this cave slopes toward a passage seven 
tcet high, and about as wide, being the entrance to a 

Tourth cave, 20 feet high diul 15 wide, lined all round with 
a ^talactical crust, and gradually sloi)ing to another steep de¬ 
scent, where the ladder.is wanted a second time, and tuu«^t 
I>o used with caution as before, to get into a cave 4ei) feet 
high, and about half as wide. In those deep and spacious 
hollows, worked out through the most solid mass of rock, you 
again perceive, with astonishment, immense numbers of bony 
frdgnients of all kinds and sizes, sticking every whore in the 
vsides of the cave, or lying on the bottom. 

Besides smaller hollows round this fourth cave, a very nar¬ 
row opening has been di^covered in one of its corners. It is), 
of very difHcult access^, as it can be .‘utered only in a crawl¬ 
ing posture. This dismal and dungeroUs passage loatls into a 
fifth cave, of w^av yo feef high, 43 long, and of nnequ.d 
•breadth. To the depth of feet this has been dug, 
and nothing has been found Init fragments of boiu's, i\\ d 
animal mould: the sides are finely decorated with stalactites 
of different forms and colours ;'but even this stulactical cTU^t 
is filled with fragments of hones sticking in it, up to the very 
roof. From this remarkahlo c‘i\o, anotlier very low and nar¬ 
row avenue leads into the Iasi discovered, or tlic 

Sixth cave, not very large, ami merely covered with a stu¬ 
lactical crust, in which, liowcver, here a’ul there bones are 
seen sticking. 

Tlic bones sent by tlic Margrave of Anspach agree with 
those described and delineated by h>per as bcloaging to tlie 
white bear; bow far they are of the same species among 
themselves, I cannot say; the heads dift'er in sliapc froni each 
other: they arc, on the whole, much longer for their breadth 
than in any carnivorous animal I know of; they also differ 
from the present white bear, wdiich, as far as I have seen, has 
a common proportional hreadrii; it is supposed, indeed, that 
the heads of the present white bear differ from each other, but 
the truth of this assertion I liavc rot seen heads enough of 
that animal to determine, llic heads not only vary i.i shape, 
but also in size, for some of them, wdien compared with the 
recent white bear, would seem to have belonged to an animal 
twice its size, while some of the bones correspond in sizey/zith 
those of the white bear, and otlicrs are even smaller. 

Bones of animals uiuler circumstances so similar, though in 
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different parts of the globe, one would have riaturaHy siip- 
))oseil to consibt chiefly of those of one class or order in every 
place, one princi[)le acting in all places. In Gibraltar they are 
mostly of the ruminating tribe, of the hare kind, and the boites 
of birds; yet there are some dt a small dog or fox, and also 
shells. Those in l<>alnmtia appear to be mostly of the rumin¬ 
ating tribe, yet I saw a part of the os hyoides of a horse; 
but those from Germany are mostly carnivorous. From these 
facts we should be inclined to suppose, that their accumula¬ 
tion did not arise from any instinctive mode of living, as the 
same mode could not suit both carnivorous and herbivorous 
animals. . 

If the sea had not shilled its situation more than once, and 
was to leave the land in a very short time, then we could de¬ 
termine what the climate had formerly been by the extraneous 
fossils of the stationary animals, fdr those only would be found 
mixed with those of passage; but if the sea moves from one 
place to another slowly, then the femains*of animals of dif¬ 
ferent cljniatos*'may be nfixed, by those of one climate' 
moving over those of another, dying, and being fossilised ; 
but this I am afraid cannot be .made out. By the fossils, we 
may, however, have some idea ,how the bones of the land 
animals fossilised may be disposed with respect to those of 
the sea. 

If the sea should have occupied any space that never l.ad 
been dry land prior to the sea’s being there, the extraneous 
fossils can only lij those of sea animals; but each part will 
Ituve its particular kind of those that are stationary mixed with 
a few of the amjiliibia, and of sea birds, in those parts that 
were the skirts of the sea. I shall suppose that when the s(‘a 
left this place it moved over land where both vegetables and 
land i^inials had existed, the bones of wbieh will be fossilibCil, 
as also those of the sea animals; and if the sea contimu’d 
long here, wliich there is reason to believe, then those iiiixcd 
extraneous fossils will be covered with those of see aninuils. 
Now if the sea should again nipve and abandon this i 'tuation, 
then we should And the laud and sea fossils above mentioned 
disposed in this order; and as w'ebegin to discover extraneous 
fossils In a contrary direction to tbeir formation, we sliall fir.st 
find a stratum of those of animals peculiar to tlic sea, which 
were the last formed, and under it ope of vegetables and land 
onipials, which were there before they were covered by the 
sea', and among them those of tlic sea, and under this the 
common earth. Those pceuliiu’ to the sea will be in deptli in 
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propostion tf) the time of the sea’s residence, and other oir- 
cuinstaikccs, as currents,* tides, &c. 

Fiom !i succestfion of sucli shiflings of the situation of tLe 
sea we may have a stratum of marine extraneous fossils, oiu* 
of earth, mixed probably wilii vegetables and bones of laud 
animals, a stratum of terrestrial extranegus fossils, tlien one 
of murine productions; but from the sea carrying its inha¬ 
bitants along with it, wherever there are those of land animuU 
there will also be a mixture of marine ones; and from the 
sea eommoniy remaining thousands of years in nearly tin* 
same situation, we ha\e mariiie fossils unmixed witii any 
others. 


Off the ynture and Conatruction of the Sun and ^jced Slctris. 

Jifj WiLLUM Jfmwjvcr.^ LL.D. FAL^S. 

Among the celestial bodies the si*n is certainly the first 
winch sliould attract our^mtice. It is a fountain of light that 
»ilhimiiuitcs the world! it is thie cause of*that heat wltieli 
iiaintains the productive power, and makes the Vai’th a lit 
habitation for man ! it is the ceuttal body of our planetar} 
system; and what renders n knowledge of itft nature still jnore 
iuteresting tp us is. that life numberless stars w'hieli compose 
the uni\crse, appear, by the stiictgst analog}^ to be «lnnl»u 
bodies. Their innate light is*so intejiJ-e, that it reuclies tin* 
C}e of the ob'^trver from the remotest regions of space, and 
torcibly claims his notice. f 

Jn tlie year 177f), there was on the sun a spot large enough 
to he seen w'ith the naked eye. Byaxiow of it with a se\en- 
h‘et redector, charged witli a verj higli powtr, it aj)peare<l to 
he divided into two parts. The larger of them, <jn the 19tlj 
of April, measured 1' S'.Ob in diameter; wliich is c(|ual in 
length to more than 31,(K)0 miles. Both together nfhst eer- 
tainlj" have extended above 5(),(KK). 

When we see a daik belt near the ccpiator of the planet 
Juj)iter, wo do not recur to carthquakt's and volcanoes for it^ 
origin. An atmosphere, with its natural changes, will explain 
sucii belts. Our spot in the sun may be at counted lor on the 
same principles. The earth is surrounded by an atJ^iosphere, 
composed of various elastic fluids. The sun also has its at¬ 
mosphere, and if some of the fluids which enter into its com¬ 
position should be of a shining brilliancy, in the manner that 
will be explained hereafter, while others are mert^ly Jran*'- 
parent, any temporary cause which ma} remote the lucid flirtl 
will permit us to ^ee the bod} of the sun through <he trajjs- 
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parent ones. If an observer were placed on the moon, he 
would see the solid body of our caft’th only in those places 
where the ti’anaparent fluids of our atmosphere wouW permit 
him. In others, the opaque vapours would reflect the light of 
the sun, without permitting his view to penetrate to the surface 
of our globe. ^ 

1 concluded, from appearances, that I viewed the real solid 
iKwIy of the sun itself, of wliich we rarely see more than its 
shining atmosphere. In the year 1783» I observed a fine 
large spot, and followed it up to tlie edge of the sun’s limb. 
Here I took notice that the spot was plainly depressed below 
the surface of the sun; and that it had very broad shelving 
sides. I also suspected some part at least of the shelving 
sides to be elevated above the surface of the sun ; and ob¬ 
served that, contrary to what usually happens, the margin of 
that side of the spot, whiph was fuidiei^ from tlie limb, was 
tile broadest. 

The luminous slulvmg sides of a spot may be explained by 
a gentle and gracbial removal ^f the shining fluid, which per- > 
mits us to*sec*the globe of the sun. * As to the iincoinmon 
appearance of the broadest margin being on tliat side of the 
spot which was farthest from tlie limb when the spot came 
near tlie edge of it, we may surmiA' that the sui^ has inequa¬ 
lities on its surface, which may possibly l>e the cause of it. 
For wlien mountainous countries are exposed, if it should 
clianee that the highest parts of the landscape are situated so 
.as to bo near that ^ side of the margin, or penumbra of the 
spot, which is towards the limb, it may partly intercept our 
view of it, w'hen the spot is seen very obliquely. 

The diH^erepce in the vanishing of the shelving side may, 
perhaps, be accounted from the real diflerenee ot tlie extent, 
tlie arrangement, the height, and the intensity of the shining 
fluid, acKieil to the occasional changes tliat may happen in 
these particulars, during the time in w'hich the spot aj>- 
proaches to tlie eilgc of the disk. 

In the year 1791,1 examined a large spot in the sun, and 
found it evidently depressed belbw the level of the surface ; 
about the dark part was a broad margin, or plane of consider¬ 
able extgit, less'brigbt tlian the sun, and also lower than its 
surface. This plane seemed to lise, with shidviug sides, up 
to the place where it joined the level of the surface. In con¬ 
firmation of these appearances, 1 carefully remarked tliat the 
disk*^ tlie sun w'as visibly convex. 

Aug. 26. 1792, I examined the sun with several powers, 
from 90 tp5(X). It appeared evidently tliat the black spots 
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arc tjie opaque ground, or body of the ^un, and that tiic lu¬ 
minous part is an atiAosphcrc, which, being interrupted or 
broken^gives a transient glimpse of the sun itseli'. Thv 
seven-feet redector, which \iiis in high perfection, repn sente I 
the spots, os it always used4o do, muoli de|>ressed below tiu 
surface of the luinitious part. JSept. 2. ^7:^2, 1 saw tuo spot ^ 
in the sun with the naked eye. In the telescope I found 
they were c’lusters of sjxjts, with many scattered ones besides. 
JC\ery one of tlu'iu w^as certainly below the surface of the lu¬ 
minous disk. The surface of the sun was unequal; man} 
parts of it being elevated and others depressed. This is luvi. 
to he understood of the shining s^urface only, as the real IxxU 
of the bUii can probably be seldom seen, otherwise than in it- 
black spots. ' • 

Sept. it. 1792, I found one of the dark spots in the sun 
di’iwn pretty near tlie ]x*i*ceding c(^e. lu its ucighboiirhoo.* 
I saw a great number of eltwated bwglit places, making \ ii 
riou"' figures : l*-hall call them facuhe, with Hevelius. 1 saw 
these KieuUe extended, on thci*jireceding over alxuit one 
sixth part of the suir; but so far fiom resemblflig torelus. 
ihi'v ttjipeared like the shrivelled elevations on a dried apple, 
exteiuled in length, and most of them joined together, making 
waves or waving lines. lif some good \iewb in the aftenmoi», 

I found that the rc'st of the surlaee pf the sun does not contain 
any faculjc, excej)t a few on tlic following and equatorial peit 
of the sun. Towards the north and south I saw no facula': 
there was all over the sun u great tineveiyltss in the Mutate-* 
which had the appearance of a mixture of small points of an 
unc(]ua] light; but tlicy are evidently an uneveimcss or 
loiiglmeNft ol’ high and low parts. • 

Sept* 11. 1792, tin* facula; in the preceding pajt of the sin> 
were much gone out of the disk, and those in the folic'wing 
come on. A dark spot also w as conic on with them*, ^'cpt. 
jy. 1792, there w'erc u great number of facula; on tin* equa¬ 
torial part of the sun. towards the preceding and following 
]Kirts. TIutc were none towards the poles; but a rougluKss 
was visible e\try wlu iv. Slpt. Id. 1792, the sun contauud 
many large facula', on the follow'ing side of^its equator, and 
also several on the preceding sulo; but none i4)out the 
poles. They seemed generally to accompany the s}>ots, and 
probably, as the facula: certainly were ckwations, a g'cai 
number of them may Occasion neighbouring dcp^t^‘^sions.,that 
is, dark spots. The facuke being elevations, very ^at^fac- 
torily explains the reason wdiy they disapucai tt'W'ardt* the 
middle of the sun, and rp-ajipear qii tlic other iiuugiii, tor, 
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about tlip place whPre*wc lose them, they begin iio be<edge- 
ways to our view; and if between - the facuhe should lie 
dark spots, they will most frequently break out in thh middle 
of the sun, because they are no longer covered by the side 
V iews of these facula*. « 

Oct. 12. ITU-f, tli/i whole surface of the sun was diversified 
by inequality in the elevation of tlie shining atmosphere. 
The lowest parts were every where darkest; and every little 
pit hud the appearance of a more or less dark spot. A dark 
spot, on tile preceding side, was surrounded by very great 
inequalities in the elevation of the lucid atmosphere ; and its 
depression below the same was boinuled by an immediate 
rising of very briaht light. Oct. 13. 17tl4, the spot in the sun 
observed yesterday was drawn so near •the margin, that the 
elevated side of the following part of it hid all the black 
ground, and still loft the pavity visible, io that the depression 
of the black spots, and the elevation of tlie faculte, were 
equally evident. • o * 

Npv. 2(i. 179j;',«eight spots is the sun, and several subdivi* 
sions of them, were all equally depressed. The sun was every 
where mottled. The mottled appearance of the sun was 
owing to an inequality in the level of the surface. The sun 
was eqiially mottled at its poles dnd at its equator; but the 
mottled appearances may .he se.en better about the middle of 
the disk than towards Uie circumference, on account of the 
sun’s spherical form. The unevenness arising from the cle- 
•vation and depresitipn of the mottled appearance on the sur¬ 
face of the sim seemed, in many places, to amount to as 
much, or to nearly as much, as tlie depression of the penum- 
brx of the spots below the upper part of the shining sub¬ 
stance, wit^iout including faculsc, which were protiibenuit. 
The lucid substance of the sun was neither a liquid nor an 
elastic fluid, as was ev ident from its not instantly filling up 
the cavities of the spots, and of the unevenness of the mottled 
parts. It exists, therefore, in the manner of lucid clouds 
swimming in the transparent atmosphere of the sun, or ra¬ 
ther, of luminous decompositioAs taking place within that 
atmosphere. , , 

That the sun has a very extensive atmosphere cannot be 
doubted; and that this atmosphere consists of various clastic 
fluids, that arc more or less lucid and transparent, and of 
whicji tlie lucid one b that which fiirnishes us witli light, 
seeing al^o to be fully established by all the phenomena of its 
spots,* of the faculae, and of the lucid surface itself. There is 
no kind uf variety in thcijc appearances that may not be ac- 
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counted fof witli tile preafist fariliry, from the continuid 
agitation svhich easily conceive must take place in the 

regions of such dlxtensive elastic fluids. It will be necessarvj 
however, to be a little more particular, as to the manner in 
w iiicli I suppose the lucid flflid of the sun to be generated 
in its atmosphere. An analogy that may be drgn n from the 
generation of clouds our own atmosphere, seems to be 
a very proper one, and full of instfuction. 

xVccording to the above theory, a dark spot in the sun is a 
place ill its atmosphere which happens to he free Ironi luminous 
decompositions; and that fucuhe are, on the contrary, more 
copious mixtures of sucli fluids^as decom^iose each other, 
'flip penumbra which attends the spots, being generally de¬ 
pressed, more or lcss,\o about halfway betiveon the solid body 
of the sun and the iijijier part of those regions in which lu¬ 
minous decompositions taxe place, must, of course, be fainter 
than other parts. No spot favourabte for taking measures 
having lately bedh on thf sfln, I can only jiulgc, troni former 
appearances, that the regions*in which tlfbvliiininous solar 
clouds are formed, adfling also the elevation of tlie iactila', 
cannot be less than 18Ki, nor much niorc than 27o5 miles in 


di pth. 

'file sun, viewed in this light, appears to be nothing else 
than a very eminent, large, .and lucid planet, evidently the 
lirst, or, in strictness of speaking, the (fiily primary one of our 
system, all others being truly secondary to it. Its similarity 
to the other globes of the solar system,avith^regard to its* 
solidit\, its atinospbere, and its diversified surface, and tlie 
rotation on its axis, leads us on to suppose, that it is, most pro¬ 
bably, gls'j inhabited, like the rest of <he planets, by bemgs 
whose organs arc udi'.pted to the peculiar ciivumstances of 


that vuht gJobe. , 

'I'hls way of considering the sun is of the utmost illlp^rt- 
ance in its consequences, lhat stars are suns can hardly 
admit of a doubt. Their ihnmensc distance would perfectly 
exclude them from our view, if the light they send us wcie 
not of the solar kind. Besides, the analogy may bo traced 
much further. The sun turns on its axis, kio di'es the star 


Algol. So do the stars called Lyrae, Cephei, Antiitoi, (Jeti, 
and many more; most probably all. From what other cause 
can we so probably a^jeount tor their periodical changes ? 
Again, our sun has spots on its sur&ce. So has the-star 
Algol; and so have tlie stars already named; and proliably 
every star in the heavens. On our sun these spots aie 
chaiigcuble., So they ane on the. star Ceti; as fcvideiitly 
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appears from the irrcgUlanty of its changeal)lc Iflstre, whicli 
is often broken in upon by accideiital changes, while the 
general period continues unaltered. The Ifiame little deviu' 
tions have been observed in other periodical stars, and ought 
to be ascribed to the same causft. But if stars an* suns, and 
suns are inlvibitablt*, we see ^t once what'an extensive Held 
for animation opens itself to our vie^. 

In this place, 1 may, however, take notice that, from other 
considernlions, the idea of suns or stars being merely the 
supporters of systems of planets, is not absolutely to be 
admitted as a general one. Among the great number of very 
cuinpressed clusters of staqs, given in my catalogues, there 
are sonic which open a different view of the heavens to us. 

'1 he stars in them arc so very close together, that notwit!i> 
standing the great distance at which we may suppose the 
cluster itself to Ire, it will hardly ^e p*ossible to assign any 
sufficient mutual disUifice to the stars composing the cluster, 
to leave room for crowding in* tifose plflnets, for whose 
support these,*sftirs have. beAn, or might be, supposed to < 
exist. It should seem, therefore, highly probable, that they 
exist for themselves , andare, iii,fact, onlj ver}'capital, lucid, 
primary planets, connected together in one great system of 
mutual support. 

As in this argument I do not proceed on conjectures, but 
have actual oh^servatiofts in view, I shall mention an instance 
in some of the clusters, of my catalogue of nebuhe. The 
* stars in them are 'so crowded, that I cannot conjecture them 
to be at a greater apparent distance from each other than five 
seconds ; even afler a proper allowance for such stars, as on a 
supposition of a globular form of the cluster, will interfere 
with each ether, lias been made. Now if we would leave as 
much room between each of these stars as there is between 
the sun and .Sirius, wc must place these clusters 4-2,101< times 
as fcir from us as that star is from the sun. In some parts 
of the milky way, where yet the stars are not very small, tliey 
arc so crowded, that in the year 1792, August 22., 1 found 
that in 41 minutes of time,* no less than 25S,()(X) of 
them had passed through the field of view of my telescope.. 

It seemE, therefore, on the whole, not improbable, tliut, in 
many eases, stars are united in such close systems as not to 
leave much room for the orbits of pjanets, or comets; and 
that) consequently, on this account also, many stars, unless 
we would make th^m mere useless brilliant points, may 
themselves be lucid planets, perhaps unattended by satellites. 
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Art Arcomtt of the late*Eruption of Mount Veaitvim. Jit/ 

Sir W. HAiiiLfoUt K.B. F.R.S. Dated Naples, August 

25. 1794. 

On Sunday the 15th of Jttne, soon after 10 at night, a 
shock of an earthquake was felt at Naples; at the same 
moment a fountain of bright fire, attended with a very black 
bmoke and a loud report, was seen to issue, and rise to a 
great height, from about the middle of the cone of Vesuvius ; 
soon after another of the same kind broke out at some little 
distance lower down; then it Imd the appearance as if the 
lava had taken its course directly up the steep cone of the 
volcano. Fresh fountains succeeded each other hastily, and 
all in a direct line, tending, about a mile and a half down, 
towards the towns of Resina and Torre del Greco. I could 
<-ouiit 15 of them, but 1 ficlieve there werb others obscured 
b}' the smoke. It seems probable, that all these fountains of 
tire, from their bding in f^ueh an exact line, proceeded from 
*onc and the same long fissure flown the fianx^f ^e nioim> 
tain, and that the lava and other volcanic matter forced its 
way out of the widest ])arts af the crack, and formed there 
the little mountains and craters hereafter described. 

It is impossible that any description can give an idea of 
this fiery scene, or of the horrid noises that attended this 
great operation of nature. It was a mixture of the loudest 
tlumder, with incessant reports, like those from a numerous 
heavy artillery, accompanied by a continued hollow murmur, 
like that of the roaring of the ocean during a violent storm; 
nnd added to these was another blowing noise,* like that of 
the goigg up of ’a large flight of sky-rockettf, and which 
brought to niy mind also that noise which is prodiiced by the 
action of the enormous bellows on the furnace of the jCarron 
iron toundery in Scotland, and which it perfectly resembled, 
'fhe frecjuent (ailing of the huge stones and scoriae, M’hich 
were thrown up to an incredible height from some of the new 
mouths, and one of which, Igiving been since measured, was 
10 feet high, and 35 in circumference, contributed, undoubt¬ 
edly, to the concussion of the earth and air, ^hich kept all 
the houses at Naples for several hours in a constant*tromor, 
('Very door nnd window shaking and rattling incessantly, and 
the bells ringing. , 

All this tiihe there was not the smallest appearance of •fire 
or smoke from the crater on the swwiwjiTjpirVesuvius; but the 
black smoke and ashes issuing continually from so many new 
mouths, nr cyaters, foriuod an cnownous and dcnse*body ot 
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clouds ijvcr tile whole mountain, whicli bcg;an fo give 

signs of being replete with the electric fliiul, by exhibiting 
flashes jf that sort of zig-xag lightning, which in the volcanic 
long age of tliis country is called ferilli, and which is the 
constant attendant on the most violent eruptions. During 
30 years that I hifve residciV at Naples, and in which time I 
have been witness to many eruptione of Vesuvius, of differi'iit 
sorts, I never saw the gigantic cloud above mentioned replete 
w itli the electric fire, except in the two great eruptions of 
17(>7, that of 1779, and during this more formidable one. The 
electric fire, in the year 1779, that played constantly within 
the enormous black cloud‘over the crater of Vesuvius, and 
seldom quitted it, was exactly siinila]; to that which is pro- 
duced, on a very small scale, b)b the conductor of an electric 
cal machine communicating with an insulated plate of gl<iss, 
thinly spread over with fnetallic filings, &c. when the electi ic 
matter cqptinues to *play over^ it in zig-jpag lines w'ithout 
quitting it. I was not sensible of*’any noise attending that^ 
operation, in •7^9; whereas *the discjiarge of ihe elt^ctrical 
niHtter from the volcanic cloiick during this eruption, and 
particularly cm the second and ^ird days, caused explosions 
like those of the loudest thundiT; and indeed the storms 
raised evidently by the sole power of the volcano resembled, 
in every respect, all, other tiumder-storms; the lightning 
falling and destroying every thing in its course. 

The day on which Naples was in the greatest danger from 
the volcanic cloiais, two small balls of (ire, Joined together 
by a small link like a chain-shot, fell close to my casino, at 
Pauhiltppo,: they separated; and one fell in the vineyard above 
the liouse, And the otiicr in the sea, so close to it that I 
heard a s|^ash in the water. The Abb^ Tata, in his printed 
account oi' this eruption, mentions an enormous ball of this 
kind which flew out of the crater of Vesuvius while he was 
standing on the edge of it, and which burst in the air at some 
distance from the mountain, soon after which he heard a 
noise like the fall of a number of stones, or of a heavy shower 
of hail. 

About five b*clock in* the morning of the 16th we could 
plainly j^orceive that the lava, which had first broke out from 
the several new mouths on the south side of the mountain, 
htid reached the sen, and was running into it, having over* 
burnt, and destroycd the greatest part of Torre del 
Greco, the princip J^^stream of lava having taken its course 
thro«j»li the very centre of tlie town. We observed, trom 
Napi..s, \liat when the lifva was in the vineyardar in its way to 
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thf town, thbro issued often, afid in different parts of it, a 
bright pule flame, and very different from the deep red of the 
lava; tliis* was occd^ioncd by the burning of the trees that sup« 
ported the vines. Soon after the beginning of this eruption, 
ushes fell thick at the foot of Che fountain, all the way from 
Portici to the Torre del Greco; ^d though tliere were not 
at tliat time any clouds ,in the air, except those of smoko 
from the mountain, the ashes were wet, and accompanied with 
large drops of water, which, I was well assured, were to the 
taste very salt: the road, which is paved, was as wet as if 
there had been a heavy shower of rain. Tlmse ashes were 
black and coarse, like the sand of live scu'shore, whereas those 
tliut fell there, mid at Naples some days after, were of a light 
grey colour, and as tin J as Spanish snuff, or powdered bark. 

'ilie breadth of tiic lava that ran into the sea, and lias 
formed a new promoiifijry fhcre, after haviif^ destroyed the 
greatest part of the town of Torre del Gfeco, is 1^04'English 
feet. Its height Above the lea is 12 feet, and as many feet 
Ruder water; so tliat its whole Height is 24 feq|: i( extends 
into the sea 62(1 feet.* I observed tliat the sea-water was 
boiling as in a cauldron, wli^re it washed the foot of this 
new-formed promontory; ^pd though 1 was at least 1(X) 
yards from it, observing that the sea smoked near my boat, I 
put niy hand into the water, which wus literally scalded ; and 
by this time my boatmen observed that the pitch from the 
bottom of the boat was melting fust, and .floating on the 
surface of the sea, and that the boat began k> leak; we there- 
fore retired hastily from this spot, and landed at some distance 
from the hot lava. The town of Torre del Greco contained 
about 18,p0() inhabitants, all of which (except atfbut lo, who 
from either age or infirmity could not be moved,*and wore 
overwhelmed by the lava in their houses,) escaped; byt the 
rapid progress of the lava was such, that it ran like a torren* 
over the town of Torre del Greco, ailoiviug the unfortunate 
inhabitants hardly time to save their lives: their goods and 
effects were totally abandoned j and indeed several of the in¬ 
habitants, whose bouses had been surrounded with lava while 
the}' remained in them, escaped from them and saved their 
lives the following day, by coming out of the tops df their 
houses, and walking over the scoria: on the surface of the red- 
hot lav a. • 

The lava over the cathedral, and in other parts of the togi^n, 
is upwards of 40 feet in thickness: tlie general height of\he 
lava, during its whole course, is about 12 feet, and in some 
(vurts not less tlum a mile in breadtlw 1 walked in ttie tew 
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remaining streets of'the town, and went on the top of one of 
the highest houses that was still standing, though sjirrounded 
by the lava: I saw from thence distinctly the whole course of 
the lava, that covered the best part of the town. 

On Wednesday the IHth, tlie wind having for a very short 
time cleared away the thickeCloud from the top of Vesuvius, 
we discovered that a great part of its crater, particular!)' on 
tlie west side opposite Naples, had fallen in, which it probubly 
did about four o’clock in the morning of this day, as a violent 
shock of an earthquake was felt at tliat moment at llesina, and 
other parts situated at the foot of the volcano. Tlie clouds 
of smoke were mixed with the fine ashes, which were of such 
a density as to appear to have the greatest difficulty in forcing 
their passage out of the now widely-extended mouth of Ve¬ 
suvius, which certainly, since the top fell in, cannot be much 
short of two miles in circuniferencc. One cloud heaped on 
anotlicr, and succeeding each other incessantly, formed in a 
few hours such a gigantic and cJevatcd coKimn ofdhe darkest 
hue over^the^^ountaiii, as seemed to threaten Naples with 
immediate destruction, having at one time been bent over the 
city, and appearing to be mueli^too massiv e and ponderous to 
remain long suspended in the j^ir; it was, besides, replete 
with the fcrilli, or volcanic lightning, which was stronger than 
common lightning. The enormous niat»s of clouds certainly 
rose many miles above the mountain, which appt*ared like a 
mole-hill; though the perpendicular height of Vesuvius from 
the level of the sea is more than 3600 feet. 

To avoid prolixity and repetition, 1 need only say, that the 
storms of thunder and lightning, attended at times with heavy 
falls of rain and ashes, causing the most dcstiuclive toi rents 
of water and glutinous mud, mixed with huge stones, and 
trees torn up by the roots, continued more or le-.s to afflirl 
the inhabitants on both sides of the volcano till the 7th of 
July, when the last torrent destroyed niai^y hundred acres of 
cultivated land, between the towns of Torre del Greco and 
Torre dell' Annunziata. Som 9 of these torrents, both on the 
sca-side and the Sonima side of the mountain, came down 
with a horrid riushing noise; and some of them, after having 
forced ^ their way through the narrow gullies of tlie moun¬ 
tain, rose to the height o/*morc than 20 feet, and were nearly 
half a mile in extent. 

I weqt on Mount Vesuvius as soon as I thought I might do 
it with any degree of prudence, which was not till the 80th of 
June, and then it was attended with some risk. It was not 
possible to get up to the great crater of Vesuviys, nor hud any 
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one yet attempted it. The horrid chasm^that exist from the 
spot miere the late eruption first tqok place, in a straight line 
for near two miles^towards the sea, cannot be imagined. They 
Ibrmcd vallies more tlian 200 feet deep, and firom half a mile to 
a mile wide: and where the fountains of fiery matter existed 
durittg the eruption are little mountains yritli deep craters. 
Ten tiiousand men, in as many’years, could not 'make such 
an alteration on the face bf Vesuvius, as has bce.t made by 
nature in the short space of five hours. 

On the 19th, the ashes fell so thick at Somma, that unless 
a person kept in motion, he was soon fixed to the ground by 
them. This fall of ashes was accompanied also with loud 
reports, and frequent flashes of the volcanic lightning, so that, 
surrounded by so niany horrors, it was impossible for the 
inhabitants to remain in the town, and tliey all fled: the 
darkness was such, tlnaigh it was mi^-day, that even with the 
help of torches it was scarcely possible to keep in tlie high 
road. 1 found tlait the majority of people were convinced 
that the torrents of mud and water, that had, done them so 
much mischief, cainc oat of the crater of Vesuvius,'and that 
it was sea-water. ^ 

The darkness occasioned by the fall of the ashes in the 
Campagna Felice extended Itself, and varied ac'cording to the 
prevailing winds. On the 19th of .June it was so dark at 
Caserta, which is 15 miles from Naples,* as to oblige the in¬ 
habitants to light candles at mid-day ; and one day during tlie 
eruption the darkness spread over jfleneven^dm, whicli is 50 
miles from Vesuvius. The Archbishop of'iaranto, in a letter 
to Naples, dated from Taranto the 18th of June,,said, ” V\’e 
are involved in a thick cloud of minute vulcanic ashes, and 
we iinagihe that there must be a great eruptioi\ eitlier of 
Mount Etna or of iitroinboli.'' The llishop did not dream of 
tlieir having proceeded from Vesuvius, which is aboiit 250 
miles from Taranto. We have had accounts also ofithe fall 
jot' the ashes during the late eruption at the very extreniity of 
ilie province of Lecce, which is still farther oflF; and we have 
been also assured tliat '’’those blouds were replete with elec¬ 
trical matter. , , 

Upon the whole, having read every account of the dormer 
eruptions of Mount Vesuvius, 1 am well convinced that this 
eruption was by far tlic most violent that lias been recorded 
after the two greac eruptions of 79 and 1631, which were 
undoubtedly stUl more violent and destructive. * 

The very numerous population at the foot of Vesuvius is 
remarkable. From Naples ^ ^astel-p-mare, about 1J> miles. 
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tlu' <*oast is SO spreadsvith houses as to be nearly o!)o eonrinued 
street, and on tlie Sonima side of the volcano, the ton ns and 
villages are scarcely a mile from each other; so thar for JiO 
miles, which is the extent of the basis of Mounts Vesuvius 
and Sonima, the po|)ulation npuy be perhaps more numerous 
than that of any o^ier spot of a like extent in Europe, in spite 
of the variety of dangers aUending such a situation. 


On Hydatids. By Evehard Home^ Esq. 

The animals called hydatids appear from their simplicity 
to be the furthest removed from tlic human ; for as the huinun 
is the most complicated, and most perfect in the creation, 
the hydatid is one of tlie most simple, and composed of tlic 
fewest parts. It is to appearance a membranous tlic 
coats of which are so thin as to be soini-transparcnt, and to 
have uo visible muscuhir structure. From the cflccts produced 
by the diftcrent piu’ts of this bag. ^hilc ♦h^ aninnu is alive, 
being exactly^ sunilar to the. contractions and relaxations 
the muscular tibres in the human body, we must conclude 
that this membrune in possessed of a similar powcT, and, 
consequently, has the same riglit to be cullf^d muscular. The 
hydatid, irom its n|>parent want of muscles, and other parts 
which generally constitute an animal, was for a long mIiHc 
denied its place in the animal world, and considered as the 
production of disease; we arc however at pre.^t^nt in pos-?e^sIon 
of a sufficient number of facts, to ascertain, not only that it is 
an uiiimal, but tliat it belongs to a genus of which tlicre are 
several diffierent species. 

Hydatids^ are found to exist in the bodies of many quad¬ 
rupeds, apd often in the human: the particular parts most 
favourable to their support appear to be the liver, kidnejs, 
and brain, though tlicy ai'c Hoinctimcs detected in oilier 
situations. One species is globular in its form, the oatcr 
surface of the bag smooth, uniform, and without any cxteiual 
opening: they arc seldom found single, and are contained in^ 
a cyst, or thick membranous coverii^, in which tluy appear 
to lie quite loose, having no visible attachmc'iit to any part 
of it. ^This species is most frecniently found in the liver and 
kidneys, both of tlie quadruped and Imman subj('ct. 'I'hcy 
vary in size ; but those niost commonly met with arc from one 
quarter of an inch to thtec quarters of an inch in diamiter. 

^Vnolher species is of an oval Ibrm, with a long process, or 
neck, continued from the &nialli'st end of the oval, at the 
termination oi* wliicli, by the assistance of magnifying glasses, 
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i» to lie seeA a kind of mouth ; but wlleti^er this is intended 
merely for the purpose <Jf attachment, or to receive nourish¬ 
ment, is ’not easily detcrniined. This species is found very 
cuiiimonly in the brain of sheep, imd brings on a disease 
vailed by farmers the staggerft it is not peculiar to any one 
part of the brain, but is foun(]^ in very different situations, 
sometimes in the anterior, at others in the posterior lobe. 
It is inclosed in a membranous cyst like the globular kind; 
but differs from that species in one only being contained in 
the same cyst; and the bag, or body of the animal, being less 
turgid, appearing to be about half filled with a fluid, in which 
is a small (piantity of white sediment; while the globular ones 
arc in general quite full and turgid. This species, from its 
containing only a small quantity of fluid, has a more extensive 
power of action on the bag, and is therefore best fitted for 
illustrating the muscular pAwer of these anhnals. 

If the hydatid be carefully rcmoved’from the brain, imme¬ 
diately after the l^hecp is killed, and put intoVarm water, it 
•will soon begin to act with tlfe different parts of the body, 
exhibiting alternate contractions and relaxations.’ These it 
performs to a considerable cxtt'nt, producing a brisk undulation 
of the fluid contained in it^: the action is often continued for 
above half an hour, before the animal dies; and is exactly 
similar to the action of muscles in the more perfect animals. 
'I’his species of hydatid is very well kndwn by the name taenia 
hydatigena : it varies considerably in its size. One of those 
which 1 examined alive was above five inches long, and nearly ' 
three inches broad at the broadest part, which makes it nine 
inches in the circumference. The coats of the hydatid, in their 
recent gtate, exhibit no appearance of fibres, even when 
viewed in the microscope; but when dried, and examined by 
glasses of a high fnagnifying power, they resemble paper macle 
on a wire frame. This very minute structure is not met w'ith 
in membranes in general; it may therefore be considered as 
the organisation on which their extensive motions depend. 
The coats of the different species of hydatids had all of them 
the same appearance in the microscope. 

The intestines, in some ®f the nvore delicately-constructed 
animals, have a membranous appearance, similar tc» the bag 
of the hydatid; and wo cannot doubt of their possessing a 
muscular spower, since,there is no other mode ot accounting 
for the food being carried along the canal. The action of the 
intestines, not coming so immediately under our obscrVhtion, 
makes them a less obvious illustration of this principle than 
the hydatid;,we may however consider.their having’a similar 
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structuri: as a strcnig confirmation of it. If we uompirc the 
structure of muscles in the humaif body, with that of the 
membranous bag, a structure evidently endowed witli a similar 
principle of action, the theories of muscular motion, which 
are founded on the anutnipical 'structure of a complex ihuscle, 
must be overturned. The simplicity of form, in the muscular 
structure of this s|)ucics of hydatid, makes it evident that the 
complex organisation of other muscles is not essential to their 
contraction and relaxation, but superadded for other purposes: 
which naturally leads us to suppose tliat this power of action, 
in living aninuu matter, is more simple, and more extensively 
dtfiused through the different parts of the body, tlian lias been 
in general imagined. 


O/i the Nature of the Dmtmnd. By SutTiisoif Tssirjyr, Esq, 

F. R. S. 


As the nature of the diamond* is so extiXjmcly singular, it 
seemed dcservj'ag of exaraiuution; and it will appear from 
the following experiments, that it cohsists entirely of char> 
coal, differing from the usual ?tate of that substance only 
by its crystallised foani. From the extreme hardness of the 
diamond, a stronger degree of heat is required to inflame It, 
when exposed merely to air, than can easily be applied in 
close vessels, except by means of a strong burning lens; but 
with nitre its combilRtion may be effected in a moderate heat. 

To expose it to' the action of heated nitre free from extra* 
ncous matters, 1 procured a tube of gold, which by having 
one end closed might serve the purpo'se of a retort, a glass 
tube being adapted to the open end for collecting the air pro* 
duccd. To,be certmn that the gold vessel was perfei tly dosed, 
and that it did not contain any unperccived impurities w hich 
could occasion the production of fixed air, some nitre was 
heated in it till it had become alkaline, and afterwards dis* 
solved out by water; but the solution was perfectly free from 
fixed air, as it did not effect the transparency of lime>wr.tcr. 
When the diamond was destroyed in the gold vessel by nitre, 
the substance n^hich remained j)|peipitut('d lime from lime- 
water, asd witli acids afforded nitrous and fixed air; and it 
appeared solely to consist of nitre piwtly decomjiosed, and of 
aerated alkali. 

The>quantity of fixed air produced by the diamond does 
not differ much from that which, according to M. Lavoisier, 
might be obtained firom an equal weight of charcoal. In the 
Memoirs of the French Academy, he has related the various 
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cxpi^rinients ^hicli he made to ascertain the proportion of 
diareoal and oxygen in fixed air. From those which he coii- 
sidcred as most accurate, he concluded that 100 parts of 
fixed air contain nearly 2 k parts of charcoal and 72 of oxygen. 
He estimates the weight of d* cubic inch of fixed air under 
die pr'fessure and in tlie temperature abover mentioned, to be 
.095 parts of a grain. If ,we reduce the French weights and 
measures to English, and then compute how much fixed air, 
according to this proportion, grains of charcoal would pro* 
(luce, we shall find that it ought to occupy very, nearly the 
bulk of 10 ounces of water. 


Experiments to determine the Force of fired Gunpowder. Ey 
Be^j. Count KvMFORDi F. R. S. M. R. I. A 

Mr. lloBiNs, who made a'great number of'very (nirious ex¬ 
periments on gunpowder, concluded, as' the result of all his 
encpiiries and coinjFatationa, that the force of the elastic fluid, 
^nerated in the combustion of gunpowder,'''is 1000 times 
greater than the mean pressure of the atmosphere. But 
Daniel Bernouilli determines .its force to be not less than 
10 ,(XX) times that pressure^ or 10 times greater than Mr. 
Robins made it. In a paper printed in the year 1781,1 gave 
uu uixount of an experiment, by which it appeared that, cal¬ 
culating even on Air. Robins’s own priiicinics, the force of 
gunpowder, instead'of being 1000 times,»ljiust at least be 
1808 times greater than the mean pressure of tlie atmo¬ 
sphere. 

In order to make this experiment, I caused a new barrel to 
be constructed for that purpose: its length was 3 . 4-5 inches, 
and tlie diameter of its bore of an inch: its elids were 
closed up by two screws, each one inch in length, yhich 
were firmly and immovably fixed in their places by solder. ■ 
The result of this experiment fully answered my expectations. 
The generated elastic fluid was so completely confined that 
no part of it could make its escape. The report of the ex¬ 
plosion was so very feeble as hardly to be audible: indeed, it 
did not by any means deserve the name of a report, and cer¬ 
tainly could not have been heard at the distance of^20 ^aces: 
it resembled tlie noise occasioned by the breaking of a very 
small glass tube. 1 imagiped at first that the powder had not 
all t^en fire, but the heat of the barrel soon convinced 91c 
that the explosion must have token place; and after waiting 
near half a hour, on loosening the screw which closed the 
end of tliQi long vent tube, the confined elastic vapours t^slmd 
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out with considerable force, and with a noise like thattattcnd- 
ing the discharge of an air*gun. 

Having found means to confine the clastic vapour ^generated 
in the combustion of gunpowder, my next attempts were to 
measure its force. The princl{)al objects I had in view were, 
first, to determine the expjinsive force of the elastic vapour 
generated in the combustion of gunpowder in its various states 
of condensation, and to ascertain the ratio of its elasticity to its 
density; and, secondly, to measure, by one decisive experiment, 
the utmost force of this fluid in its most dense state; that is 
to say, when the powder completely fills the space in which 
it is fired, and in which the generated fluid is confined. The 
dimensions of the barrel used in these experiments were as 
follow: Diameter of the bore at its muzzle = 0.25 of an 
inch. Joint capacities of the bore, and of its vent tube, exclu¬ 
sive of the space occujNed by thtfleatWem stopper, = 0.08974 
of a cubic inch. QUiintity of powder contained by the bar¬ 
rel and its vent tube when both were quite full, exclusive of 
the space ocodpied by the leathern stopper, '24^ grains Troj*. 

The elastic force of the fluid generated in the combustion 
of the charge of powder is measured by the weight by which 
it was confined, or rather by that which it was just able to 
move, but which it could not raise sufficiently to blow tlie 
leathern stopper quite out qf the mouth of the bore of the 
barrel. This weight In all the experiments, except those which 
were made with' very small charges of powder, was a piece 
of ordnance, ol greater or less dimensions, or greater or less 
weight, according to the force of the charge; placed vertically 
on its cascabcl, on the steel hemisphere which closed the end 
of the barnsl; and the same piece of ordnance, by having its 
bore filled with a greater or smaller number of bullets, as the 
occasion required, was made to serve for several experiments. 

It appears from 109 experiments, that in the afternoon of the 
1st of July, 1793, the weight (which was a heavy brass cannon, 
a 24 pounder, weighing 8081 lbs. avoirdupois,) w'as not mised 
by 12 grains of powder, but that 13 grains raised it with an 
audible though weak report: that the next morning, Jul}' 2., at 
10 o’clock, itiwasraised twice by charges of 12 grains: that in 
the morning of the 3d of July it was not raised by 12 grains, nor 
by 13 grafns; but that 14 grains just raised it: that in the after¬ 
noon of the same day, two experiments were made with 14 grains 
of powder, in neither of which the 'height was raised ; but that 
iir another experiment, in which 1.5 grains of powder w’erc used, 
it was raised with a moderate report: that in the morning of the 
Sth of July, in two eryieriment^ one with 15 grains, and the 
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* other w,ith l.'J’grains of powder, the weight was raised with a 
ioiid report; und in an experiment with 12 grains, it was raised 
with a feeble report: and, lastly, that in three successive ex- 
})eriinent8, made in the morning of the 17 th of July, the weight 
was raised by charges of 12 guains. Hence it appears that ' 
imder uircmnst^ices the most favourable towthe dev/elopement 
of the force of gunpowder, a charge =12 grains, filling of 
the cavity in which it is confined, on being fired, exerts a 
force against the sides of the containing vesse] equal to the 
pressure of 94-31 atmospheres; which pressure amounts to 
I '1<1,4'6’5 lbs. avoirdupois on each superficial inch. 

1 finish this paper by a computation, showing that tlie force 
of the elastic fluid generated in the combustion of gunpowder, 
enormous as it is, may be satisfactorily accounted for on the 
siij)position that its force depends solely on the elasticity of 
watery vapour, or stennA It* is certain that the heat genef 
rated in the combustion of gunpowder cannot possibly be less 
than that of red-hot iron. • is probably much greater, but 
will suppose it to he only equa^ to 1000 degvVes of Fahren¬ 
heit's scale, or something less than iron visibly red-hof‘in day¬ 
light. This is about as much blotter than boiling linseed oil, 
as boiling linseed oil is hotter than boiling water. As the 
elastic force of steam is just C^qual to the mean pressure of 
the atmosjdierc when its temperature i? equal to that of boil¬ 
ing water, or to 212° of Fahrenheit's theitnometer, and as its 
I'lasticity is doubled by every adtiition of temperature e<jual 
to 30 degrees of the same scale, with the hfeat of 242° ito 
elasticity will be etpial to the pressure of two atmospheres; 
at the temperature of 272° it will equal fqjjr atmospheres ; and 
^at two degrees above the heat of boiling linseed oil its 
elasticity will be equal to the pressure of 8192 atmospheres, 
or above eight times greater than the utmost force of tlie 
fluid generated in the combustion of gunpowtler, accortling 
to Mr. Robins's computation. But the heat generated in 
tlie combustion of gunpowder is much greater than that of 
1)02° of Falirenheit's tljcrinometer, consequently the elasticity 
of the steam generated from the Vfatcr containod in the pow’der 
must of necessity be much greater than the, pressure of 
8192 atmospheres. Following up our computations ox the 
principles assumed (and they are founded on the most incon¬ 
trovertible experiments), we shall find that, at the temperature 
of f)32^‘the elasticity will be equal to the pressure of 16,S84 
atmospheres ; at 662°, 32,768; at 692°, 65,536; and at 722^, 
the elasticity will be equal to the pressure of 131,072 atmo- 
splii‘ro.s, which is 130 times greater than the elastic force 
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assigned by Mr. Robins to the fluid generated hi the qonibusr 
tion of gunpowder; and about one sixth part greater than my 
expCTiments indicated it to be. 

That the elasticity of steam would actually be increusetl b/ 
heat in the ratio here assumed,' can hardly be doubted. It lias 
absolutely been focnd to inciysase in this ratio b) all the changes 
of temperature between the poinjt of boiling water, 1 rnuy 
even say of freezing water, 'an» that of 280° of Fahrenheit's 
scale: and there does not appear to be any reason why tlie 
same law should not hold in higher temperatures. 

A doubt might possibly arise with respect to the existence 
of a sufficient quantity of .water in gunpowder, to iiil the space 
in which the powder Is fired, with steam, at the moment 
of the explosion; but this doubt may easily be removed. 
Tlie best gunpowder, such as was used in my experiments, is 
composed of 70 parts in weight of nitre, 18 parts of sulphur, 
and 16 parts of charcoal; hence 1000 parts of this powder 
contain 673 parts of nitre, 173 parti of suljihur, and ot' charcoal 
154 parts. Rfr. Kirwan ha-s shown that m 100 parts of nit'c 
there are seven parts of water of cryScallisation; consequently 
in 1000 parts of gunpowder,,, as it contains 678 parts of 
nitre, there must be 47 parts of water. 

Charcoal exposed to the air has been found to absorb nearly 
one eight of its weight of water; and by experiments I have 
made on gunpowder, by ascertaining its loss of weight on being 
much dried, :ind its acquiring tin's lost weight again on being 
exposed to theajr, 1 have reason to tliink that the power of the 
charcoal, which' enters into the composition of gunpowder, to 
ub.sorb water remainRunimpaired, and that it actual!} retains as 
much water in that state as it would retain were it not mixed 
with the nitre and the sulphur. 

1160 grains Troy of apparently dry gunpowder, takeii 
from the middle of a cask, on being exposed 15 minutes in 
dry air, heated to the temperature of about 200°, was found to 
have lost 11 grains of its weight. This shows that each cubic 
inch of this gunpowder actually gave out 2,’,, grains of watet 
on being exposed to this heat; and there is no doubt but 
tiiat at the end of the,experiment it still retained much more 
watei than it had parted with. 

If now we compute the qtiantity of water which would be 
sufficient, when reduced to steam under the mean pressure of 
tl^ atmosphere, to fill a space equal in ciipacity to one cubic 
iheb,^ we shall find tliat either that contained in the nitre 
which enters into the composition of one cubic inch of gun* 
powner as water qf crystallisation, or even tliat small quantity 
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''which exists *in the powder in tlie etatb Jf tuoistiu'e, ill be 
mpch more than sufficiexit for that purpose. 

Hencd wc may venture to couoiudei that jtlie quantitv of 
water actually^ existing in gunpowder is much more than 
sufficient to generate all the steam that would be necessary 
to acoount foVhe force displayed in the qombustjon of gun¬ 
powder, supposing that force to depend solely on the action 
of steam, even though no water should bo generated *in the 
combustion of the gunpowder. It is even very probable that 
there is more of it than is wanted, and that the force*of 
gunpowder would be still greater, could the quantity of 
water it contains be dimuiisbed. ^From this‘Computation it 
would appear, that the difficulty is not to account for the 
force actually exerted*by fired gunpowder, but to explain the 
reason wliy it does not exert a much greater force. 

An Enj^ry conc^ing Source of the Heat which is excited 

0 by Ftiction. liy Count EuMfoiiD, E.£.S. 

Being engaged lately in buperiiitcndiug the borihg of can¬ 
non in the workshops of the military arsenal at Munich, I 
was struck with the vt'ry considerable degree of heat which 
• a brass gun acquires, in d short time, in being bored; and 
with the still more intense heat, iquch greater than that of 
boiling water, as I found by experiment, of the metallic chips 
separated from it by the borer. From whence comes the 
heat actually produced in the median icid operation above ^ 
mentioned ? Is it furnished by the metallic chips which are 
separated by tlie borer from tlie solid mass of metal ? If this 
were the case, then, according to the doctrine qf latent heat, 
and of Chloric, the capacity for heat of the parts of the metal, 
BO reduced to chips, ought not only to be changed, but the 
change undergone by them should be sufficiently great to 
account for all the heat produced. But np such change had 
taken place. 

Experiment 1. —• Tins experiment was made in order to 
ascertain how much heal was actually generated by friction, 
when, a blunt steel borer being so forcibly shoved, by means 
of a strong screw, against thebottbni of th^bore of the cy¬ 
linder, that the pressure against it was equal to the weight 
of about 10,000 lbs. avoirdupois, the cylinder was turned 
round on its axis, by tlfc force of horses, at the rate of about 
S2 times in a minute. At the end of SO minutei^ whep the 
cylinder had made 960 revolutions abput Us axis, the horses 
being stopped, a cylindrical mercurial thermometqp, whose 



551 - nuMFottn os heat jkom faictioh. 

bulb vras ^of on ifndi in diameter, and 3^ inchea in hngth* 
waa introduced into the hole made'to receive it, in the aide 
of the cylinder, when the mercury ruse almost instantly to 
ZSO®. - - 

Having taken away the boreis 1 now removed the metallic 
dust, or rather scaly matter which had been detached from 
the botton) of the cylinder by the blunt steel borer, in this 
experiment; and, having carefidly weighed it, I found its 
weight to be 837.grains Troy, is it possible that the very 
considerable quantity of heat that was produced in this ex¬ 
periment (a uuontity which actual 1}' raised the temperature 
of above 113 lbs. of gun-nietal at least 70° of Fahrenheit’s 
therraoroetcr, and which, of course, would have been capable 
of melting 6^ lbs. of ice, or of causing-near 5 lbs. of ice-cold 
water to boil,) could have been furnished by so inconsiderable 
a quantity of metallic dust ? and this merely in consequence 
of a change of its capticity for heat ? 

Exytvrbnent 2. — The result of this beautiful experiment 
was vefy striking, and the plcreure it afforded me amply re- 
|>aid me fOr all the trouble I had had, in contriving and ar¬ 
ranging tile complicated machinery used in making it. The 
cylinder, revolving at the rate of abour32 times in a minute, 
had been in motion but a short time, when 1 perceived, by 
putting my hand into the^watcr, and touching the outside of 
the cylimter, that heat was generated; and it was not long 
before the water which surrounded the cylinder began to be 
sensibly warm. At tlic end of one hour, 1 found, by plung¬ 
ing a thermometer into the water in the box, (the ({uantity 
of which fluid amounted to 18.77 lbs. avoirdupois, or 2| wine 
gallons,) that its temperature had been raised no less than 
t7°-, being yow. 107 of Fahrenheit’s scale. When 30 minutes 
more had elapsed, or one hour and 30 minutes after the nia- 
cliinery had been put in motion, the heat of the water in tlie 
box was 142°. At the end of two hours, reckoning from the 
beginning of the experiment, the temperature ol’ the water 
was found to be raised to 17o°. At two hours 20 minutes it 
was at 200 ; and at two hours SO minutes it actually boiled ! 

The quantity of heat prcaluced equably, or in a continual 
str<*ani, by fhc friction of the blunt steel borer against the 
liottom of the hollow metallic cylinder, in the experiment 
■ under consideration, was greater tlmn that produced equably 
in tbe.<|imhustion of nine wax candicj, eac-h three-fourths of 
an ijUK in diameter, all burning together, or ut the same 
with clear bright flames. As Uie machinery used in 
$|his experiment could easily he can ied round by the force of 
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oue hoffte, (though, to render the w&rl lighter, two horses 
'Were actually employed in doing it) these computotions show 
further how lar^e a quantity of heat might be produced, by 
proper mechanicid contrivance, merely by the strength Of a 
^norse, without either fire, %h^ combustion, or chemical de« 
'^composition; and, in a case of^ necessity^ the heat thus pro>> 
duced might be Used in,cooking victuals. 

By meditating on the results of all tliese experiments, we 
are naturally brought to that great question which has so often 
been the subject of speculation among philosophers; namely, 
what is heat r — Is there any such thing as an igneous fluid ? 

<— Is tliere any thing that can witji propriety be called caloric? 
We have seen that a very considerable quantity of heat may 
be excited in the friction of two mcta^lia suriaces, and given 
off in a constant stream or flux, in all directions, without in* 
terruption or intendissioA, and without any signs of diminu¬ 
tion or exhaustion. Then whence came the heat which was 
continually give)* off in«thiS manner, in the foregoins^xperi- 
' ratnts? Was it furnished by the small particles of iffKal, de¬ 
tached from the larger solid masses, on their bding rubbed 
together ? This, as we havp already seen, could not possibly 
have been the case. Was it furnished by the air ? This 
could not have been the ciise; for in three of the experiments 
die machinery being kept iipmcrspd in water, the access of 
the air of the atmosphere was completely prevented. 

And, in reasoning on this subject, we must not forget to 
consider that most remarkable circumstance, that the source' 
of the heat generated by friction, in these experiments, ap¬ 
peared evidently to be inexhaustible. It is hardly necessary 
to add, that any thing which any insulated bpdy, or system 
of bodies, can continue to furnish without limitation, cannot 
possibly be a material substance; and it appears to me to be 
extremely difRcult, if not quite impossible, to form*any dis- * 
tinct idea of any thing, capable of being excited, and com¬ 
municated, in the manner the heat was excited and com¬ 
municated in these experiments, except it be motion. 

Singular Instance of cttmospJtericai RefractUhu By WiuiAX 
Latuam, JEsq. I\R,S. 8f A, S. * 

July 26., about five o’clock in the afternoon, while sittma 
in my dining-room atithis place (Hastings), which is sifted 
on the Parade, close to tne sea-shore, nearly fronditg the 
Boudi, my attention was excited by a great number of people 
running down to the sea-side. 

® * ’ B B 2* • 
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On enquiring thc^reason, I was informed that the coast of 
France was plainly to be distinguished with the nak,ed eye. 

1 immediately went down t.o the shore, and Was surprised to 
find that, even without the assistance of a telescope, I could 
very plainly see the cliffs on the bpposite coast; which, at the 
nearest part^ are between i<md 50 miles distant, and are 
not to be discerned, from that low sitjiation, by the aid of the 
best glasses. They appeared to be only a few miles ofI> and 
seemed to extend for some leagues along the coast. 

1 pursued my walk along the shore to the eastward, close 
to the water's edge, conversing with the sailors and fishermen 
on the subject. At first they could not be persuaded of the 
reality of the appearance; but they soon became so tho> 
roughly convinced, by the cliffs gradually appearing more 
elevated, and approaching nearer, as it were, that they 
pointed out, and named to me, thef different places they had 
been accustomed to vish; such as the Bay, the Old Head or 
Man, ^ Windmill, &c. at Boulogne*; St. \^llery, and other 
places the coast of Picardy>; which they afterwards con- *■ 
firmed, when they viewed them throtigh their telescopes. 
Their observations were, that thf places appeared as near as 
if they were sailing, at a small distance, into the harbours. 

Having indulged my curiosity bn the shore for near an 
hour, during which the cUfis apneared to be at some times 
more bright and near, Lt others more faint and at a greater 
distance, but never out of sight, I went on the eastern cliff or 
' hill, which is of a Very considerable height, when a most beau¬ 
tiful scene presented itself to my view; for I could at onCe 
see'Dungeness, Dover cliffs, and the French coast, all along 
from Calais, Boulogne, &c. to St. Yallery; and, as some of 
the fishermen affirmed, as far to tlie westward even as Dieppe. 

By the telescope, the French fi&hing-boats were plainly to 
be seen'at anchor; and ibe different colours of the lanti on 
• the heights, with the buildings, were perfectly discernible. 
Tills curious phenennenon continued in the highest splendour 
till past eight o’clock, though a black cloud totally obscured ■ 
the face of the sun for some timd, when it ^adually vanished. 

I was assured, from every enquiry 1 could make, that so re¬ 
markable. an instance of atmospherical refraction had never 
been witnessed by the oldest inhabitant of Hastings, nor by 
any of the numerous visitors come to the great annu^ fair. 

The day was extremely hot. I had* no Urometer with me, 
but s!:i|fpose the mercury must have been high, as that and 
the three preceding days were remarkably fine and clear. To 
the bestr of my recollection, it ma high water at Hastings 
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about two o’clock P. M. Not a breath tof wind was stirring 
the whole of the day; hut the small pennons at the mast¬ 
heads of the hshing-boats in the harSour were in the morning 
at all points of the compass. 

I was, a few days afterwards, at WInchelsea, and at several 
places along the coast, where 1 was informed the above phe¬ 
nomenon had been equally Visible. When P was on the 
eastern hill, the cape of land called Dungeness, which extends 
nearly two miles into the sea, and is about 16 miles distaint 
from Hastings, in a right line, appeared as if ^uite close to it 
as ^d the fishing-boats and other vessels, which were sailing 
between the two places; they were likewise magnified to a 
great degree. * 


The Croonian Lectur^. Being Experiments and Observationt 
on the Structure of Nerves. By Er. Hove, Eeq. F. R. S. 

The principal^theorics which have been formed respecting 
, the structure of nerves, whiclrhavc been tj|j£en notice of by 
Fontana, as they all differ from the observations which will 
stated in the present paper, it may not be Improper to men¬ 
tion the heads of each of tliem, so as to bring into one point 
of view all the knowledge that has been acquired on the 
subject. Torre found the medullary substance of the brain, 
spinal marrow, and nerves, td be a masS^of transparent glo¬ 
bules, swimming in a transparent fluid. When the parts were 
'magnified 1000 times, the globules appeared largest in the> 
brain, and smaller in the spinal marrow : *they had no regular 
order; but in the nerves tlic globules were placed in lines, 
so as to give the appearance of fibres. In yxamining the 
optic nerve, uie parts were magnified.!^ time^. Prochaska 
considered the nerves to be composed of globules, united by 
a transparent, elastic, cellular membrane, and disposed in 
straight lines, resembling fibres. Fontana found the primitive 
Structure of nerves to consist of transparent cylinders, which, 
when united, formed the nerve: the manner of their being 
disposed is not mentioned. • Tlie objects were magnified 700 
times, to show this appearance. Dr. Monro considered .the 
nerves as made up of spiral fibres; but *afterw(^ds found 
tliat what he had descried was entirely an optical decep¬ 
tion. In his last work, he says, “ The optic nerves have, m 
their whole course, less appearance of a fibrous structure 
than, perhaps, any other pair of nerves in the human ^dy.” 
Other authors may have written on this subject, and may 
have made* observations on the structure of nerves^ but want 
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of leisure must be rn< excuse for my not having come to a 
knowledge of them. • ' 

It is scarcely necessary to mention, that parts of an animal 
body are not fitted for being examined by glasses of a great 
magnifying power; and-wherever they are shown 100 times 
larger than the natural size, no dependence can be placed on 
their appcaraVice. In making Vhe following microscopical ex- 
p-'rimentd on tlie internal structure cC the optic nerve, great 
care was taken to avoid the errors of former enquirers. The 
firht experiments were made on transverse sections of the 
nerve. One, near its termination in the eye, was placcd«on 
glass, and exhibited in the microscope the following appear¬ 
ances : it was evidently confposed of two parts, one opaque^ 
the other transparent. The opaque portions were nearly 
circular in their shape, about 600 in number, and touched 
each other; the interstices betwecji them were transparent* 
When the opaque parts were attentively examined in a fa¬ 
vourable light, and the nen'e was m % recen^state, they were 
found to be ma«!o„up of a greqt number of smaller portions, , 
each of winch appeared to be also opaque. To see this sub- 
dhisionof parts inquired some attention, and in many sec¬ 
tions it could not be perceived. The cause of the difficulty 
seemed to be, the softness and tenacity of the substance di¬ 
vided, which therefore spread itself over the surface, giving 
it a uniform appcaMmcf : 'but tbwards the circumference of 
the nerve, where the parts were cut obliquely, and some of 
.them torn, the sulxlivision was very diNtinct. 

Transverse sections were examined in different parts of the 
nerve, near the brain, towards the midtile, and nearer the eye. 
In dll the sections the nerve appeared to be n^de up of the 
same substances; but the size and number of the opntpie 
parts differed very much. Tliey have been stated, near the 
eye, to ke 600; about the middle of the nerve, they wore 
150; and, near the brain, between the origin and union of the 
two nerves, they were only about 40. As they became 
larger, tliey were less regular in their shape, and had less of 
a circular form ; nor were they oniform, some appearing very 
large, with one or two smaller placed between them. 

After having Succeeded’ in this examination of the nerve 
transversely, an attempt was made to investigate Its structure 
in a Ionsitu4ia|d direction. To do this, a portion of the ner¬ 
vous jpu^^md ns coat, formed by the Uura mater, along witlv 
a thm ^iWcnlar membrane which lines it, carefully removed 
for a})<m an inch in length; the external surface of the pulp 
w is examined with a magnifying glass; the structure 
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was evidently iimciciilatedj but the fasciculi did not run pa* 
rallcl *to each other; seemed to .unite together and 
se])arato again, ii^ such a manner that any one of tliem could' 
not be traced ibr half an inch in length, witliout being lost in 
the neiglibobring part, Wlien thin sections were examined in 
the held of the microscope, tRey put on the same appearance i 
this was equally the case, whether the part exaniiued was near 
the peiitre or circumference of the nerve. The fasciculi were 
largest in Uiat part of the nerve near the brain, and smallest 
towards the eye. Great pains were taken to ascertain whe* 
tlier the fasciculi were made up of continued fibres, or of small 
parts unconnected, which, irum their position, gave that ap¬ 
pearance ; but every observation that was made was in proof 
of their being continqied fibres. 

From these experiments, the internal structure of the optic 
nerve appears to be ^ade up in the ibifowing manner : At 
Its origin from the brain *t cunsiste of ^0*or 40 fasciculi, or 
bundles of extremely small opaque pul|>y fibres, the inters! ices 
0 between which Sre filled with a transpaicut jelly. As die 
nerve goes tartlwr frgra the bAin, the fasci^U form smaller 
ones of dilferint sizes. This is not done by a re^lar subdi¬ 
vision, but by a few fibres gmng off laterally from several large 
fasciculi, and being imitec^ forming a smaller one: sonic of 
the fasciculi so formed, which are very small, unite again into 
one. In this way, the fascieuli gradually diminish in si/e, 
and Increase in number, till they terminate in the retina. 
Near the eye, where the fasciculi are most numerous., the 
substance of the nerve has a considera))le degree of trans-* 
p.trency, from the number of transparent interstices between 
them ; but thil|. is less the case nearer the brain, where the 
interstices are fewer. In the optic nerve of the cat, the 
structure is the same as in the horse rVbt, from the smallness 
of the parts, less fitted for investigation. Near the eye, its 
internal substance is more transparent than the corresponding 
part in the horse. 

To see how far this structure was peculiar to the optic 
nerve, similar experinients }vere made on the internal sub¬ 
stance of the fifth and seventh pair of nerves, near their 
origin at the brain, and the structure WHS*found to be the 
same.* In these last-mentioned nerves, the infewtices be¬ 
tween the fiisciculi were smaller than in the optic nerve, 
rendering their transverse sections less transparent; ftom 
.which it is natural to suppose, diat the internal parts of the 
optic nerve are not so compact as in other nerves, andtthcre- 
foru it is better fitted for exaniination. 

• • a o . 
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These experiinet^s,8how, that the nerves do not consist of 
tubes conveying a fluid, but of fibres of a peculiar kind, 'differ¬ 
ent from every thing else in the body, witli ,svhich we are ac¬ 
quainted. The course of these fibres is very curious: they 
appear to be constantly passing from one fasciculus to an¬ 
other, so as to connect all the different fasciculi together by 
a mixture of fibres.* * 


On a Submarine Forest, on the Fast Coast of England. 

In the month of September, 1796, the narrator went to 
Sutton, on the coast of Lincolnshire, in company witli Sir 
Joseph Banks, to examine dieir extent and nature. 

' He visited them again in the ebbs of /lie tide ; and, though 
it generally did not ebb so far as he expected, he coma, 
notwithstanding, a<>ccrtain, that tliey consisted almost entirely 
of roots, trunks, firanchc^, and leaves of trees and shrubs, 
intermixed with some leaves of aquatic plants. The remains 
of some of these trees were |till standing on their roots;« 
while the. trunlflf of the greater part lay scattered on the 
ground, in every possible direction. The bark of the trees 
and roots appeared generally o^' fresh as when they were 
growing; in that of the birches particularly, of which a great 
quantity was found, even the thin silvery membranes of the 
outer skin were discernible. The timber of all kinds, on the 
contrary, was decomposed and soil, in the greatest part of 
the trees; in somf, however, it was firm, especially in the 
‘knots. The peoplei.of the country have often found among 
them very sound pieces of timber, fit to be employed for 
several economical purposes. 

Tlic sorts of wood which are still distinguishable are birch, 
fir, and oak.' Other woods evidently exist in these islets, of 
some of Yrhich we found the leaves in the soil; but our present 
. knowledge of the comparative anatomy of timbers is not so 
far advanced as to afford us the means of pronouncing with 
confidence respecting their species. In general, the trunks, 
branches, and roots of tlie decayed trees, were considerably 
flattened; which is a phenomenon observed in the Surtar- 
brand or fossil ’^rood of.Iceland, and which ScheuchKcr 
rcmarked*also in the fossil wood found near the lake of Thun, 
in Switzerland. 

This Ntoor extends over all the Lincolnshire fens', and hat * 
been •traced ns far as Peterborough, more than 60 miles to^ 
the south of Sutton. On the north side, the moory islets, 
according to the fishermen, extend as far as Grimsby, situated 
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on the south side of the mouth of the Humber, and it is a 
remaifcable circumstance, that in the larg^ tracts of low lands 
which li« on the ^outh banks of that river, a little above its 
mouth, there-is a subterraneous stratum of decayed trees mkI 
shrubs, exactly like those we observed at Sutton; particularly 
* at Axliolme isle, a tract of. 10 miles in length, by 6ve in 
breadth; and at Hatheld-chasef which cdlnprehciids 180,000' 
acres. Dugdale had long ago made this observation, in die 
first of dicse places, and l>e la Pryme in the second. The 
roots are there likewise standing in the places where they 
grew ; the trunks lie prostrate. The woods are of the same 
species as at Sutton. Koots of aquatic plants and reeds are 
likewise mixed with tliem; and tl/ey are covered by a stratum 
of some yards of soil,, 

The fossil remains of vegetables hitherto dug up in so 
many parts of the globe, ^re, oh a close inspection, round to 
belong to two very difleront states of qur (^anet. Tlic parts 
of vegetables, and their imp\;o8sions, found in mountains of a 
^cretaceous, schistous, or even sometimes ^of a calcareous 
nature, are chiefly of yJants now existing betrfeen the tr<»pics, 
which could neither have grown in the latitudes in which 
tliey are dug up, nor have tiecu curried and deposited there 
by any of the acting fbrcca under the present constitution of 
nature. The formation, indeed, of the very mountains in 
which they are buried, and the natifrennd dispn«.itioj‘ of the 
inutorials which compose them, are such as we cannot .recount 
fljr by any of the actions and rc-actions wljich, in the actual 
state of things, take place on the surface of the earth, 

The changes wliich these vegetables have suffered in theiv 
substance is almost total; they commonly rebain only the 
external configuration of what they orjgjpally wf're. tluch is 
the statb in which they have been found in nigland, by 
Llwyd; in France, by Jussieu; in tlie Netherliiiids, by 
llurtin ; not to mention instances in more distant t ountries. 
Some of the impressions or remains of plants found in soils 
of this nature, which were, by more ancient and less eniight-*' 
ened' oryctologists, supposed to belong to plants actually 
growing in temperate and cold climates, seem, on accurate 
investigation, to have been parts of cxotie*vegctjd)les. In 
feet, Mdiether we suppose them to have grown near^he spot 
where they are found, or to have been carried thitbci from 
•different parts, by the farce of an impelling flood, it is equally 
difficult to conceive, bow organised beings, which, in grdcr 
ta live, require such a vast diflerence in temperature afld iit 
■eosoios, could live on the same spot, or how their remotns 
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could, fioni climal^cs .80 widely distant, b« brought together 
to the same place,^ 1^ one cooiinon dislocating cause. To 
this ancient order of fossil vegetables belong whatever retains 
a vegetable shape, found in or near coal mines, and, to judge 
from the places where they ^lave been found, the greater, 
part of the agatised woods. 

The second orddr of fossil* vegetables comprehends those 
wli'ch arc found in strata of clay or sand; materialR which 
avc the result of slow depositions of the sea or of rivers, 
agents still at work under the present constitution of our 
pliinot. These vegetable remains arc found in such flat 
countries as may be considered to be of a new formation. 
To this l.ist description of'fossil vegetables the decayed tree® 
here described certainly belong, have not been trans¬ 

ported by currents or rivers ; but, though standing in*their 
native sol', wo cannot snppoM* the Itv'cl in which they are 
found to be the same as “that in which they grew. It would 
have been impossible for any qf these tiyes and shrubs to 
vegetate so near the sea, and below the common level of it% 
water : tl;e waVus would cover such tracts of land, and hinder 
any vegetation. We cannot conceive that the surface of the 
ocean has ever been lower tliurf it now is; on the contrary, 
Ave arc h-d by numberless phonemcna to believe, that the 
level of the w^aters in our globe is much below what it was 
in former periods; wp fnust, "therefore, conclude, that the 
forest here dcsci ibed grew in a level high enough to permit 
its vegetation; apd that the force, whatever it was, which 
destroyed it, lowennl the level of the ground where it stood. 

The shores of Alexandria, according to Dolomieu’s observ¬ 
ations, are a foot lower than they were in the time of the 
Ptolemies. Donati,^ in his natural history of the Adriatic, 
has remarked, seemingly with great accuracy, the efleets ol 
this sujisidcnce at Venice ; at Rila, in Istria; at Lissa, Uua, 
Zara, and Dido, on the coast of Dalmatia. In England, 
Borlase has given a curious ob.;crvation of a subsidence, of at 
least 16 feet, in the groun^ between Sampson and Trescaw 
islands, in Scilly. The soil and low ground between the 
towns of Thome and (Jowle, in Yorkshire, a space of many 
miles, lias so much 8ub.sided in latter times, that some old 
men of Thorne affirmed, “ tha^ whereas they could before see 
littlg^of the steeple of Gowle, they now see the. churchyard 
watt.'* The instances of similar subsidence which might be * 
meiiCSoncd a'c innumerable. 

stratum of soil, 16 feet thick, placed above the 
dd&ycd trees, seems to remove the cpocji.of tlieis sinkitig 
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End (Iq^tructlbn far beyond the reach oP wy historical know^ 
ledge. In Caesar’s timer the level of the North Sea appears 
to have *been the* same as in oUr days. He mentions the 
separation of the WahtU branch of the Rhine, and its junction 
to the Meuse; noticing the then existing distance from that 
junction to the sea; which agrees, according to D’Anville’s 
enquiries, with the actual distance. Some of the Roman 
roads constructed by oiRer of Augustus, under Agrippa’s 
administration, leading to the maritime towns of Belgium, 
still exist, and reach the present shore. It seems proved, 
from historical records, carefully collected by several learned 
members of the Brussels Academy, that no material change 
has happened to the lowermost part of maritime Flanders 
during the period of the last 2000 years. 


• • . < 

Investigation of the Powers of the Prifnahe Colours to heat 
and illuminate injects. ^ Jly WilLtam IIehschrl, LL,D, 

• Experiment 1. — Having arranged two tj^iermometers in 
the place prepared for the experiment, I waited till they 
were stationary. Then, advancing No. 1. to the red rays, 
and leaving the other two clTlse by, in the 
shade, I marked down wh4t they showed 
at different times, as annexed. This, in 
about eight or ten minutes, gave 
grees, for the rising produced in m3' ther¬ 
mometer, by the red rays, compared to ■ 
the standard thermometer. * 

Experiment 2.—Proceeding in the same 
manner as before, in the green rays I had 
as anne\ed. Therefore, in ten minufcaa, 
the green rays occasioned a rise of 3^ 
degrees. 

Experiment .3. — I now exposed my 
thermometer to the violet rays, and com¬ 
pared it with No. 2. Here we have a 
rising of 2®, in ten minutes, "for tlie violet 
rays. 

From these experiments, we are authoris'd to ^aw the 
following results. In the red ra3’s, my tliemiometcr gave 
6^ degrees for the rising of the quicksilver. In the second 
experiment, we had agrees, for the rising occasioned by 
the green rays ; from which we obtain the proportion qf 55 
to 26, for the power of heating in red to that in green. 
The third experiment gave 2' for the violet rqys; and 
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therefore we have i the risinff of the quicksilvdr in |^ed to 
that in violet, as 55'to 16. Therefore, we have the propor¬ 
tion of the rising in red to that in green,aas 27 to 11, or as 
55 to 22.4. 

Ejtperiment on the illuminating Power of cohured Kaye. 

1 placed an object that had very minute parts under a 
double microscope; and havidg set a prism In uic window, so 
as to make the coloured image of the sun stationary bn the 
table where the microscope was placed, I caused the differently 
coloured rays to fall successively on the object, by advancing 
tlic microscope into their light. Tho magnifying power was 
27 times. 

By an attentive and repeated inspection, I found that my 
object was very well seen in red; better in orange, and stiU 
better in yellow; full as well in green ; but to less advantagt 
in blue; indifferently wejl in indigo, c&id with more imper¬ 
fection in violet. • 

* From these and other observatioas we ti^ay conclude, that 
the red-making fays are very far from having it in any eminento 
degree. The orange possesses more of it than the red; and 
tlie yellow rays illuminate objects still more perfectly. The 
maximum of illumination lies *n the brightest yellow, or 
palest green. The green itself i^ nearly equally bright with 
the yellow; but, fronv the full deep green, the illuminating 
power decreases very sensibly. * That of the blue is nearly on 
a par with that of the red: the indigo has much less than the 
• blue; and the violet is very deficient. 

As an easy way*of smoking glasses uniformly is of some 
consequence in astronomical observations, it may be of service 
here to give'.the proper directions, how to proceed in the 
operation. , • • * 

With a pair of warm pliers, take hold of the glass, and 
place it* over a candle, at a sufficient distance not to contract 
sn.oke. Wiicn it is heated, but no more than still to permit 
a finger to touch the edges of it, bring down the glass, at the 
side of the flame, as low its the wick will permit, which must 
not be touched. Then, with a quick vibratory inotioti, agitate 
it in the flame frotn 'aide to side ; at the same time advancing 
and retiring it gctjtly all*the while. By this method, you 
may proceed to hiy on sinokb to any required darkness. It 
ought to be vievted from lime to time, not only to s e whether 
it be sufficiencly dark, but whether finy inequality may hd 
pcrc^vSd; for if that should happen, it will not be profter to 
go on. Tlie smoke of sealing-wax is bad: that of pitch ia 
worse. «4 wax caudle gives a good smoke; but that of a 



RitrilA.KG(BILtTY OF THE RjlYS oPtBE SUK. 'S&S 

tallowy candle ia better. As good as any^ have hlthetto met 
YMth, » the amoke of spermaceti oiL In using a lamp) you 
may also have the advantage of an even dame extenaed to 
any length. 

-i- 

JElxpmmcnfs on the HefrangtbilUu of the hivieibie^JRa^s (f the 
Sun, By Wn. HsnecuBh, JUL.!). F.R.S.' 

Mv experiments prove, that there are rays coming ih>in 
the sun, which are less refrangible than any of those that 
affect the sight. They are invested with a high power of 
boating bodies, but with none of illuminating objects; and 
this explains the reason why tffey have hitherto escaped 
unnoticed. At the distance of *52 inches from the prisoit 
there was still a considerable heating power exerted by in« 
visible rays, inchdieyqpd the red ones,jneasured on thehr 
projection on a horizontal p^anc. t b^ve no doubt but that 
tlielr efficacy ma,^ be traped. still somewhat farther. Experi- 
•ments show, that the power of heating is ipxtended to the 
utmost limits of the visible violet rays, but not beyond them; 
and that it is gradually impaired, as the rays get more reft an- 
giblc. The maximum of tlfb heating power is vested among 
tlie invisible rays ; and is, probably, not less than hall an inch 
beyond the last visible ones. ‘I'he same experiments also 
show, that the sun's invisible^ rays* ii^ their less refrangible 
state, and considerably beyond the maximum, still exert a 
heating power fully equal to that of rtd-caloured liglit; and 
that, consequentiy, if we nia junior the quatntiiy of tlie efficient 
fi om the effect produced, the ini isihle rays ol the sun probably 
far exceed the visible ones in nunibi^r. 

If we call light, those rays which ^lljipiinatS pbjects, and 
radiant heat, those which heat bodies, it may be enquired, 
whether light be essentially different from rawant heati' In 
answer to whicli 1 would suggest, that we are not allowed, by 
die rules of [>hiloso[<]iihing, to admit tu'o different causes tz> 
explain curtain effot t>, it they may be accounted for by one. 
A beam of radiant heat, emanating from the sun, consists of 
rays that arc differently rcfr.ingible. Tlie range of their extent, 
when dispersed by a prism, begins at violdt-coloured light, 
where Uiey arc most refracted, and they have the leasf efficacy. 
We have traced these colorihc rays throughout the whole 
extent of the prismatic spei-trum ; and found their power 
increasing, while their r^fiangibility was lessened, as as 
to the confines of red-coloured light. But their dim'mishing 
r<>frangibility, and increasing power, did not stop here; for 
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we have pursued* tkcm a considerable way beyond tho pns* 
matic spectrum, inro an invisible slate, still exerting^ their 
increasing energy, mth a decrease of reiVangibiltty up to the 
maximum of their pouter; and have alto traced them to that 
state where, though still less,, refracted, their energy, on 
account, we may suppose, of their now failing density, de¬ 
creased pretty fast; after whibh, the invisible thermonietrical 
spectrum, if 1 may so call it, soon vdViished. 

The word heat, in its common acceptation, denotes a certain 
sensation well known to every person. 1 cannot be misunder¬ 
stood as meaning that these rays themselves are heat; nor do 
1 in any respect engage myself to show in what manner they 
produce heat. 

From wliat has been said it follows, that any objections 
that may be alleged, from the supposed agency of heat in other 
circumstances than in its State of radwnce, or heat-making 
rays, cannot be admitted against ray experiments. For, not¬ 
withstanding I may be inclined to believe t{^t all phenomena 
in which heat i^r concerned, s^ich as the expansion of bodies,* 
fluidity, congelation, fermentation, friction, &c. as well as 
heat in its various states of being latent, specifle, absolute, or 
sensible, may be explained on tne principle of heat-making 
rays, and v ibrations occasioned by vhem in the parts of bodies; 
yet this is not intended, at present, to be any part of what I 
shall endeavour to e^ablish. I must also remark, that in 
using the word rays, 1 do not mean to oppose, much less to 
countenance, the** opinion of those philosophers who still 
believe that light itself comes mus from the sun, not by rays 
but by the supposed vibrations of an elastic ether, every 
where difFusi^d throughout space; I only claim the same 
privilege flw the uy" that occasion heat, which tliey are 
willing to allow to those that illuminate objects. For, in what 
manner soever this radiance may be eifected, it will be fully 
proved hereafter that the evidence, either for rays or for 
vibrations which occasion heat, stands on the same foundation 
on which the radiance of the illuminating principle, light, 
is built. ' 

The similar propositions relating-toheat, which are intended 
to be moved in this paper, will stand as follow: 1. Heat^ 
both solar and terrestrial, is a sensation occasioned by rays 
emanal^ from candent substances, which have a power of 
heatit^ &>dies. 2. These rays are ^subject to the laws of 
rflftaltion. 3. They are also subject to the laws of refraction. 
4. lliey are of different refrangibility. 5. They are liable to 
be stop}^, ill certain proportions,^ when transmitted through 
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(liEphanou8*bqilies. 6. Hiey lu-e liaJjle.'to be Bcattered on 
lOugB awfaces. 7. They may be supposed, when in a certain ^ 
4tate of energy! to have a power of tllurainating objects; but 
Uiis remains to be examined. 



In the view of the apparatas, 1, 2, 3, arc the thermometers; 
the dotted lines are from, the prism at the window; E the 
coloured spectrum thrown on the tible, so as to bring the 
red colour near the bulbs of the thermometers. 


Chemical Hrperiments on Zoophytes; tottff some Observations 
on the comjmnent Parts of Membrane. By CutRLsr 
HjiTCHKTTf Esq. F. R. S. 

By the experiments, subsequently rqjn^^d, on vafious shells, 
crustaceous substances, and bones, it is proved, first, lliat the 
porcellaneous shells resemble the enamel ^ teeths in the 
mode of formation, but that the hardening substance is car¬ 
bonate of lime. 

2 dly, That shells composed of nacre or mother of pearl, or 
approaching to the nature of* that substance, and also pearls, 
resemble bone in a considerable degree, as they consist of a 
gelatinous, cartilaginous, or membranaceous %nbstan^e, form- 
mg a series of g^ations, from a tender and scarcely per¬ 
ceptible jelly to membranes completely organised, in and upon 
whicH^rbonate of lime is secreted and deposited, aBer die 
manner that phosphate of lime is in the bones; and, ther^ore, 
as the porcellaneous shells resemble the enamel of teeth, so 
the kheils tbrmed of mother of pearl, &c. in like mapner re- 
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senibie bone; the distinguUhing eheraical chanicter of the 
^ shells being carbonate of lime, and that of aiamol smd'bonea' 
being phosphate of lime. 

Sdly, It is proved, tluit the crust which covers certain maiind'^ 
animals, such as crabs, lobsters, craybsh, and prawns, consists 
uf a strung cartilage, hardened by a mixture of earbonate and ' 
phosphate of limeand that 'thus these crustaceous bodies 
occupy a middle place between aheli and bone, though they > 
incliuc principal to the natui:e of shell. 

And, 4thly, loat a certain portion of carbonate of lima 
enters the composition of bones in general; die proportion o^ 
it, however, being to the phosphate of lime, vice versh to thaii 
observed in the.crustaceous marine substances. On the view,‘' 
tlierefore, of these facts, it is evident,^that th«re is a great 
similarity in the construction of shell and bone; and that there 
is even an approximation in the nature tof their com|M)sition, 
by the intermediate crustaceous substances. 

Many species of sponge were examined, but as little or no 
essential difference was found in the results, I shall include 
tlicm all in what is now to be related. When digested with 
boiling distilled water, the sponges afforded a portion of 
aniuial jelly or gelatine, which w'as precipitated by infubiomof 
oak bark. The fine and more flexible sponges yielded gelatine. 
in greater abundance, and more easily, than those which we e 
coarse andtfjgid. The gelatine Was gradually and progressively •, 
imparted to the water, and seems, even in tite same sponge, to 
Iw a constituent principle, of different degrees of solubility; 
and it must be noticed, that in proportion as the sponges, 
poiticularly those which were soft aud flexible, weri^eprived * 
of this, substance, in the like proportion they becftbto 
flexible and more rigid, so that the remaining jiart, when dry, 
crumbled between the Angers; or, when moist, wi.s torn easily, 
like wetted papgr. As the above properties prove that spougca 
only differ from the horny stems uf the gorgonUi, and from 
the antipathes, by being of a finer and more closely woven 
texture, so this similarity will be corroborated by thefollbw^ , 
ing remarks : When exposed tc beat, they yielded the same 
products, the sutnc <>meii, and afforded a shniiar coal, whicii, 
by incineration, ^eft a vet}' .small residuum, enusisting chiefly « 
of uiuriat^i^oda, occasidba'Jy mixed wilh some carbonate > 
ol* liraefJfmm was also often discovered wheu the recent 
spengattNere immersed in acids; bat this, es well^ tlto'> 
murij^ of soda, is, 1 believe, merely extraneous, and crises , 
from small shells, parts of luaJicporcs, and such like bodies, 
which ^e often visibly lodged in the interstices of the 
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• sponges. Lastly, the sponges, when boil^ with lixiTium of - 
caustic*potash, were completely dtssolved/and, like die homy 
stems of ctlie gorgpnise, formed animal soap, more especially " 
when the part which is apparently msolifole in water, ai^ 
which remains after the gelatine has been separated, was thus 
treated* 

Wlien die component parts shell ^nd bonh are con¬ 
sidered, it appears that the essential characteristics are, car¬ 
bonate of lime for the one, and phosphate of lime for the other; 
and that their bases consist of the modifications of a glutinous, 
gelatinous, or membranaceous substance. 1 experienced 
ifluch gratification in tracing the progressive and connected 
changes in the composition of the *^rious shells and bones ; 
and a considerable increase of pleasure arose, in proportion as 
the observations made on those bodies were corroborated, and 
the chain of connection extended, by the dc\elopemcnt of the 
facts resulting from the experiments oh zoophytes, which form 
the principal subject of tl^s paper. 

^ It will now be proper to revi^ these experjments, and to 
examine how fiir the}^ agree with those made on shell and 
bone, and how far they tend to prove, that these substances 
are sdl of a nature closely connected. The experiments on 
the madrepores afforded the following results: Madrepora 
virginea, when examined by acids, left but very little of any 
gelatinous substance or membrane.* jd. muncata, and M. 
labyrinthica, afforded loose poitions of a transparent gela¬ 
tinous substance. M. ranua, and M. fascioularis, when de¬ 
prived of the carbonate of lime by acidsy remained in the 
state of completely organised membranaceous bodies, which 
exhibited the original figure of the respective piadrepores; 
and the proportion of coal afforded by *^hese las^was more 
abundant than what was obtained from those which were first 
mentioned. * • * 

To these succeeded the experiments on the millepores; 
from which it appeared, that millepora csenilea afforded loose 
detached portions of a gelatinous substance. M. alcicomis 
yielded the same, but in a more coherent state. M. poly- 
morphu remained unchanged in shape, and consisted of a 
strong white opaque membrane, fiileti'with a trluisparei^ jelly. ^ 
Lastly, M. ceilulosa, M. fascialis, and M. truncata worira 
membranaceous bodies, in a complete state of organisation; 
and aft those milleporest ^heit exposed to a low red heat, 
yielded various quantities of coal, according to the greater 
or less abundance of the gelatinous or membranaceous 
substance. 
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The universal, wd only hardening prindple of theae madre* 
pores and millepoUs, was proved Jjio be carbonate bf lime, 
with the single exception of uiiilepora poljpnorpba, which alao 
appears to be diderently constructed from the other mille- 
norde. With this single exception, carbonate of lime seems to, 
be the only hardening substance in tliese bpdles; and when 
every circhmstande is considered, an exact- i^ilariiy fs .to be 
found between the substance forming the various shells, and 
that wltieh forms the madreporde and milleporse; and the nature 
of these bodies is so completely the same, that the changes or, 
gradations of the one are to be found in the -other. For the 
chemical characters which distinguish the porcellaneous sheHs 
are in a great measure''approached bv those of madrepora 
virginea; and those which were noticed in the patellae cor¬ 
respond precisely with the madrepores and millepores,, which 
afForil a gelatinoiis substance; and, las^, the characters of the 
membranaceous part^ ckhibitod by the shells formed of nacre 
or mother of pearl, arc, in likt^ mtinner, to be found among 
some of the lyadrepores and milTeporesf such as madrepora 
ramca, raillepdra fascialis, m^llepora truncata; for thcbc, liae 
the turbo olcarius and haliotis iris, are compo<«ed of a fibr^iys 
membrane, hardened by carbonate of lime. It appems, 
therefore, that the madrepores a^d millepores, like the various 
shells, are formed of a gelatinous or membranaceous sub¬ 
stance, hardened by carbonate of lime; and the only difference 
is in the mode according to which these materials have been 
employed. 

From what has^b^en said, there is reason to conclude, that 
the varieties of bone, shell, coral, and the numerous tribe of 
zoophytes with which the last are connected, only differ in 
compositiod by tl^nature and quantity of the hardening or 
ossifying 'principf^^and by the state of the substance with 
which it IS mixed or connected. For the gluten or jelly 
which cements the particles of carbonate or phosphate of 
lime, and the membrane, cartilage, or horny substance, which 
serves as a basis, in and on which the ossifying matter is 
secreted and deposited, seem jn be only mndincutions of the 
same substance, which progressively graduates from a viscid 
liquid or gluten, into thjit gelatinous substance which has so 
often been noticed, and which again, by increased inspissation, 
and by the various and more or less perfect degrees of organic 
arrangement, forms the varieties ^of membrane* cartilage,^, 
and hdtn. .. 

f liave had frequent occasion to remark, that a quantity of 
tnat imimal jelly which is more or less soluble in water, and 
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*which is distinguished 1^ tht> name of gelafine, \ras obtained 
from mimy of the marina bodies, such m the sponges, tlie 
goi|^niee>«nd otiieiy. As the quantities of gelatine are so 
various, so the properties of the substances in which it is „ 
present as a component rart, an much huBueimed by it; and 
whai, d>c example, the Kins of different animals wmre oom«' 
pared, 1 have always found that the mdst flexible skins 
afforded gelatine more easily, and of a less viscid quality, than 
those which were less flexible, and of a more horny con* 
slstency. When hair of various qualities, and taken fl'om dif¬ 
ferent animals, was long digested or boiled with distilled 
water, it imparted to the water a small portion of gelatine, 
which was preoipitated by the tanning principle, and by nitro* 
muriate of tin $ and wh^ the hair had been thus deprived of 
gelatine, and was subseqtiently dried in the air, the original 
flexibility and e}asticity*of i( were found to,be much dimi¬ 
nished, so that it easily gave way, {hi4 was broken. This 
elfoct Mr. Achard lias al^ noticed. Feather, digested in 
baling distilled water, during 10 or 12 days, jlid not afford 
any appearance of gclatipc by the test of the tanfling psinciple; 
buVnitro-muriate of tin produced a faint white cloud, 
same was observed when quiH was thus examined. Shav¬ 
ings and pieces of the liornsi of different animals were next 
subjected to experiment, and all afforded small quantities of 
gelatine. • * , 

(Iclatine, according to its quantity ana quality, has a pow¬ 
erful influence on some of the physical and dtemical proper¬ 
ties of the bodies in which it is present: by«these properties, 

1 mean flexibility, elasticity, and putrescibility. So much has 
been said already, in various parts of this paper, tending to 
prove how much the degrees of flexib^ty ffld elasticity, in 
Various animal substances, depend on their gelatinous part, 
that, little need be added; and when it is considered that 
bodies, such as muscular fibre, membrane, sponge, hair, andfl^ 
cuticle, being deprived of gelatine, and dried in the air, be¬ 
come rigid and brittle, no doubt can be entertained but that 
this arises from the loss of the gelatinous substance; and, as 
an additional proof, when bodies, such as nail, featheC, quill, 
and tortoise-shell, which contain little lOr no gelatine, are long 
boiled, and then dried in the air, like the fbrmer, tb(y are 
found to have suffered scarcely any alteration in their re> 
iqiective di^ees of flexibility and elasticity. As te ptttre> 
faction, it is obvious to every one, that certain parts/of 
animals are much more susceptible of it than others; imd 
tliat when the carcass of an animal begins to puttefy. the 
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most humid and |3exible parts are always first aiFected» Thus, 
the viscera, muscws, and cutis, soen suffer a changb; while 
hair, featlicr, scale, horn, hoof, and naih remain unchanged, 
ages ailer the former have decomposed ; and this is evidently 
caused by the gelatine and moisture, which are combined in 
the former, and not in the latter, at least in any notable 
quantity. ‘ *• 

Gelatine, albumen, and musculdr fibre, not only differ very 
much from each other by the relative quantity of their saline 
or earthy residua, but also by the proportion Of one of their 
essential and elementary principles, namely, carbon. 500 
grains of isinglass, made perfectly dry by distillation, yielded 
50 grains of coal, from \Wiich, 1.50 grains of earthy residuum, 
obtained by incineration, being deducted, the proportion of 
coni appears to have been 54.50 grains. 500 grains of dry 
albumen afforded 74»50 grains; and''as the saline residuum 
amounted to 11.25..grains, the quantity of mere coal was 
6*1.25 grains .500 grains of tortolsc-shpll yielded 80 grains 
of coal; from.wliich three grains of earthy matter being de¬ 
ducted, >77 grains remain for the proportion of coal. And 
500 grains of the dry prepared muscular fibre of beef, when 
distilled, left 108 grains of cdal, which, by incineration, af¬ 
forded 25.60 grains of earthy r^iduum; the coal may there¬ 
fore be estimated at 82.40 grains. There appears much reason, 
therefore, to believer that the gelatinous substances and mus¬ 
cular fibre, differ from simple and unorganised albumen, by a 
diminution of the carbonic principle in the one, and by an 
excess of it in tfie other; and as, in vegetables, the fibrous 
part is that which contains the largest proportion of carbon, 
so in respe'et to the other animal substances, muscular fibre 
appears to con^aia.f’e greatest quantity of it. 

As the three principal and essential component parts of the 
blood, viz. albumen, gelatine, and fibre, appear therefore to 
Compose the various parts of animals, in such a manner thi.t 
one, being predominant, influences the nature of that part of 
the animal which it is principally employed to form; and as al¬ 
bumen, gelatine, and fibre, by relative proportion,by the degrees 
of density, by the effects of organisation, which, singly or 
conjointly they have experienced, by the texture of the animal 
substance nH^ich they, as materials, and thus modified, have 
concurred Ifo produce, and by the proportion of natural or in- 
herqltil"' ttioisturc, peculiar to each Inart of different animals, 
profit an immense series of complicated causes; so are the 
effects fbund to be no less numerous and diversified, by the 
infinity variety in texture, flexibility, elasticity, and the many 
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"other propertitfi, peculiar to the Tarious parte wbidi compose 
the bodies of animals. • / 

The vfaole of the blood, which by anatomists is divided 
into serum, red elobules, aod coagulating lymph, when che* 
mically examined, is found to coysist of albumen, gelatine, and 
fibre. 'Hie serum which remains liquid after the coagulation 
of the blood, is composed of albumen, gelatine, sdme saline 
matter, and much water. •The clot, or crassamentum, also 
affords, by repeated washing, a large proportion of albumen 
and gelatine; after which a^ubstance remains, in appearance 
very analogous to muscular fibre, excepting that is in a more 
attenuated state. This substance, callei^ fibrin by chemists, 
may be regarded as that part of thi? blood which has under* 
gone the most complete animalisation; and from which the 
muscular fibre and other organs of the body are formed. 


Experiments on the Ascent of^ the Sap *in Trees. Ey Mr. 

^ *Kniout. ' 

Early in the spring of 17S&, he selected a number of 
young trees of different kinds, and made circular incisions 
round one>half of tliem, scrapitog off tlie external coat of the 
wood, the other half being left in their natural state. On the 
ascent of the sap they all shot witli equal luxuriance, but that 
part of the stems which was behw tab ipcuJons had scarcely 
any growth, while the parts above increased as rapidly as in 
the trees the bark of which had remained untouch^ 


Erom these experiments, varied in eveir jray that occurred 
to him, Mr. Knight feels himself justifiedfin concluding, that 
the current of sap, which adds to the annual layer of wood 
' in the stem, descends through the b^rk, ^.om* j|ie young 
branches and leaves. 


ObservaHons by Dr. Herscheu vnth a view of investigaiiny 

the Nature of tJw Svn, Sje, 

It appears that this body,has a planetary atmosphere, 
which extends to a great height, ana is of great density: 
that, like ours, it is subject to aglta^ons, and*i8 transparent. 
This astronomer thinks that solar observations may h^qafter 
be rendered as profitable to mankind as the Nilometer is to 
the Egyptians, and tha^ by certain indications, we may be 
able to predict tlie temperature of araroaching seasons.. Jle 
supposes it* probable that there may be a certain connecdon 
between the price of com, or rather the abundance and scan* 
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iincsa of harvest and tha number of spots' on the sun's * 
surface. V . « 

In proof of this he has giyen a statement of fh^ prieds of 
wheatt and tlic spots on the sun’s disk, during five remarkable 
periods between 1650 and 1-713. He considers the sun’s 
spots to be symptoms of a copious emission of light and heat; 
and that in proportion as tlieir number is greater or less, majr 
be expected more or less abundant crops of corn. 

In a second paper on the same subject. Dr. Herschel pro* 

S oses tlvermometrical observationSi as a future criterion of a 
efective or copious emission of the solar rays. He suspects 
that one half of (he sun is less favourable to a copious 
emission of rays than thb other; and that its variable lustf^ 
may possibly appear, to other solar systems, os irregular 
periodical stars are seen by us. 


l^xperiments on the tAght which is spontaneowlg emitted from 

various Bodjes, and on Solar JLighU ^By Dr. Hulmz. ^ 

It appears,‘from the first series, that objects, as fish, whi^ 
abouna with spontaneous light in a latent state, do not emit 
it, when deprived of life, but* irom such parts as have been 
some time in contact with th& air, and that a blast from 
bellows does not increase this species of light, as it does that 
which proceeds fron^ cdmbuSiion. 

From a second scries it appears, tliat oxygen gas does not 
act upon this light, so as to render it more vivid than it is in 
atmospherical air*, 

From the third series, it is deserving of remark, that azotic 
gas is favourable to the spontaneous light emitted from fishes, 
but extingdish rs .th at proceeding from rotten wood. 

From the fourth and fifth it appears, that hydrogen and 
carbemic acid gases prevent the emission of spontaneous 
light, and extinguish it when emitted. 

Xlie next three series of experiments show, that sulphurated 
hydrogen gsts extinguishes spontaneous light sooner thau 
caibonic aciu gas ; mat nitr(\us gas prevents the emission of 
light, and extinguishes that which is emitted, and that it is 
completely exungui8he4 in a vacuum. 

Froiknilill^ oUier experiments it appears, that solar light,’ 
when'flp^d by^Canton’^ phosphorus, is subject to the 
samoAK with respect to heat ao<i coH us the spontaneous 
lighlP^shes, rotten wood, and glow*worms. 
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On tfte l%eory of Light cnut Colours. tBg Dr. Yojjno^ 

< ^The tKree ciss^tiEl bjttotheiios noticed b]r< Dr. Yootig) And 
'consider^ by hhn literally as phrts of the more eompueated 
Newtonian system, are, 

'* 1.' That a luminiferous ether pervades* tho ttniyerse, raite 
and elastic in a high degree. 

2. That undulations are excited Jn this ether whenever a 
body becomes luminous; and, 

S. That tlie sensation of different colours depends on 
the different frequency of vibrations excited by light in the 
l^ina. ^ * 

^The fourth hypothesis, viz. That all material bodies have 
an attraction for the ethereal medium, by means of which it 
is accumulated within their substance, and for a small dis¬ 
tance ai ound them, in *& state of greater density, but not of 
greater elasticity,’ is diametrically opposite to that of New¬ 
ton, but considered by Dr. Young as tlie most simple and 
best capable of cxplainmg the phenomena. *, 


JBxpertBirtifs and Olscrvahoifk on certain Stony Substrmees, 
which at drffierent Times ane said to have fallen on the Earth, 
By Lvxc IIowABD, E^g. 

We have here historical accounts of ill those facts on the 
subject which seem to be vicll authenticated. Particular 
mention is made of one that tell in Portagal in 1796; of 
about a dozen that fell at bicnna in July, 1791?; of one that 
weighed 50lbs. that fell in December, 1795, near Wold-cot- 
tage, in Yorkshire: and of others that fell in,’1798, near 
'' Benares, in tlte East Indies • 

We have tlicn a mineralogical description of these various 
stones, by the Count de bouinon; dfler which, Mr Ifnward 
proceeds to consider the assistance to be derived from the 
science of chemistry, m distinguishing them from all otlier 
known substances, and in establishing the assertion that tliey 
have fallen on the earth. • 

Count de Bournon's description of native iron, and Mr. 
Howard’s examination of specimens of iriiSi fVotn^ South 
America, Bohemia, and Senegal, follow hi succession; from 
which die author, instead of drawing any conclusions, pro¬ 
poses the following queries: 

1. Have j[iot all Jidlen stones, and what are called native 
irons, the same origm ? 

2. Arc all or any, the produce, or the bodies of me^ors ? 
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S. Might not tlieT stone from Yorkshire h&ve formed a 
meteor in regions mo elevated to bfe discovered ? “ 


On the Constnietion of the ffeavens. By Dr* Hsbscbei> 

Dr. H. ^as taken a very enlarged view of the sidereal bo¬ 
dies of the universe; and Im enumerated a great diversity of 
parts that enter into the construction of the heavens. Hie Hrst 
species arc insulated stars, such as the author considers oUr 
sun, and all the brightest stars, which he supposes are nearly 
out of the reach of mutual ^nravitations; for, stating the an¬ 
nual parallax of Sirirs at 1% he calculates that Sirius and the 
sun, if lell alone, woula be 83,000,000 of years in &llin^ 
together, and that the action of the stars in the milky way, 
as well as others, would tend to protract this time much 
more. * . r ' 

He conjectures tlKit insulated stars alohe are surrounded 
with planets. With respect to double stiars, he thinks that 
they preserve their relative distances by a periodical revolic 
tion rouiid a common centre. The came theory he applies 
to triple, quadruple, and multiple systems of stars; and pur- 
sues his cumectures still farther to clusters and groups of 
stars, as weu as to the nebulae, sbme of which he thinks may 
be so distant, as for the rays of light to take 2,000,000 of 
years in travelling from them "to our system. 

■ 

Account of some cqses of the production of Colours not Intherto 
desertbed. By th. Yovnq* 

His method of accounting for atmospherical ha.oe8 is as 
follows: \yh>>r\ ajoiumber of fibres of the same kind, fov instance * 
a uniform lock of wool, is held near the eye, we see an appeai^- 
ance of haloes surrounding a distant candle; bdt their brilliancy, 
and even their existence, depends on tlie uniformity of the 
dimensions of the fibres, and they are larger as the fibres are 
smaller. It is obvious that they are the immediate conse¬ 
quences of the coincidence of v number of fringes of the same 
size; which, as the fibres are arranged in all imaginable direc¬ 
tions, must ned&ssarily sivrouod the luminous object at equal 
distandbs on all sides, and constitute circular fi'inges. 

There con be little doubt that the coloured atmospherical 
halo#^ of the same kind; their appearance must depend im 
thc^Mistence of a number of pvticles of water, of equal di- 
ndpions, and inapro|)cr position with respect toue luminary 
ill0^he eye. As there is no natural limit to the magnitpde 
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of the sphei^es of wuter» we may expeot ^ese Ixolocs to vary 
wfthoift limit in their diameters ( and it h^ been observed not 
only that their dimensions are vwious, but that they frequently 
change during the time of observation. 


A Catalogue of 500 new Nebulffy Ndbulms Star.% Planetary 
NdmUsy and Clusters of»Stars, with Remarkson the Construc¬ 
tion of tJte Heavens. By Dr. HrnscnBU 

In dividing the different parU of which the siacreal heavens 
are composed in proper classes, Dr. Hcrschel is obliged to 
examine the nature of the various celes^al objects that have 
"l)een hitherto discovered, in order ^ arrange tliem in a man> 
oer most conformable to their construction. He first treats 
of insulatal stars. It might be expected that the solar system 
would stand foremosS in t|}e list, whereas,..by treating of in¬ 
sulated stars, we seem, as it were, to ov/irlook one of the ^eat 
component parts o^ the luy veisse. It will, how ever, appear tliat 
Shis very system, magnificent a^it is, can onlj^rank as a single 
individual belonging (o the species which we are, going to 
consider. 


By calling a star insulated? Dr. Herschel does not mean to 
denote its being totally unconnected with all other stars or 
systems ; but when stars are situated at such immense dis- 
stunces from each other as oui' Sun,*Aij|Cturus, Capelia, Lyra, 
Sirius, and numberless others, we think tliat we may look 
upon them as buifieicntly out of the reael).of mutual attrac¬ 
tions, to deserve the name of insulated ^tars. For it is as¬ 


certained by computation that, supposing the earth’s orbit, 
as is highly probable, docs nut subtend more than an angle of 
one seci/ud of a degree, when seen frqpi Sirj<ijii.|^en the Sun 
iMd Sirius, if die masses are equal, would not fall together in 
less than thirty-three millions of years, even though they 
were not impeded by many contrary attractions of other 
neighbouring insulated stars. A star thus situated may cer¬ 
tainly deserve to be called insulated, and of this kind our 
Sun is probably one. • 

From tha detached situation of insulated stars, it appears 
that they are capable of being centres of extensive planetary 
aystems; and from analogy we may suppose, that evefy one of 
them is attended with planets, satellites, and numerous comets; 
though there is good reason for believing that we can only 
look for solar systems among hisulated stars. 

"he next part of the construction of the heavens, il tlie 
^on of two stars, that are formed together into one system, 

• • c c • • * 
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by the laws of q^ttraction: diese he denointoates Innary 
sukrtal systemst or|. dmAle s^s. V a star bo situated''at atiy 
distance behind another, and but little deviating from tlie line 
in which the first is seen, there would be the .appearance of a 
double star, but they would npt form a binary system. If, 
however, two stars should be really situated near each^other, 
and at the ‘‘same tline so far'insulated as not to be materially 
affected by the attractions of nei;;hbouring stars, tltey will 
then compose a separate system, and remain united by the 
bond of their mutual gravitation towards each other. This 
should be called a real double star; and any two stars that 
are thus mutually cojt^nected, form a binary sidereal system. 

Dr. llcrschel then prodeeds to qwidruple^ fjaitduplet 
aiid multiple stars, and shows, hrst, that three stars may be 
preserved in a permanent couiiection, by revolving in proper 
orbits about a cqmmon centre of mol'on. Having demon* 
strated the fact, he s^ys, if wc admit of triple stars, we can 
have no reason to oppose more conyplicate^ connections. 

In answering J;he objection jvhich may to made, that poSjt • 
sibly all this sort of reasoning may be qscless and fanciful, ho 
says, such combinations as 1 have mentioned arc not thR in* 
ventions of fancy; tliey have an'actual existence, and I could 
point them out by thousands. There is not a single ni^ht, 
a lieu, in passing over the zones of tlie heavens, by sweeping, 

I do not meet with ^utnerous collections of double, triple, 
ijuadruple, quintuple, and multiple stars, apparently insu¬ 
lated from other, groups, and probably johied in some small 
sidereal system of fheir own. 

In treating of clustering stars, and the miUty way, Dr. Her- 
schel says, tliat the stars of which the milky way is composed 
are very unen U-wlly^ s cattered, and show evident marks of clus¬ 
tering together into many separate allotments. Thus in thr 
space between $ and y Oygni, the stars are seen cluster!: ^ 
together towards two different regions ■, and, taking the average 
breadth in this space about five degrees, it contains more 
tlian d31,000 stars, and, admitting them to be clustering two 
different ways, there will be 1^5,000 for each clustering col¬ 
lection ; tins name the milky appearances certainly deserve, 
as they are brigtiter aboid: the middle, and fainter near their 
undedn^, borders; and that the brightness of tlie milky way 
arises ooly from stars, is evident, since their compression in^' 
creatfs in proportion to the brightness of the milky way. 
..(j^yfhn clustermg stars there is but A short transition to 
yj$avp» of stars, which is Dr. HerschdV 5th division. A 
^roup is a collection of closely, and almost equally, cum- 
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’ j)resacd stafE! ot any^figure or outline,* sufficiently separated 
iroin ifeighbooring stars to show that it rdakes a ]peculW sys* 
tem of ite own. • 

«, Of dutten of sfttrs, which are most magnificent otjects to 
be seen in the heavens t—thejr form is generally round, and 
the compression of the stars shows a'gradual and pretty 
sudden accumulation towards a tentre, the existence of whira ^ 
cannot be doubted, eithef in a state of real solidi^, or in tliRt ‘ 
of an em^ space, possessed of an hypothetical n>rce, arising 
from the jomt exertion of the numerous stars that enter into 
the composition of the cluster, 

NdnUte, which, on account of their^ great distances, can 
only be seen by instruments of greSt space-penetrating power. 
These Dr. Herschcl tiunks may all be resolved into the three 
last mentioned species, which, at certain immense distances, 
will put on the appearanoe of nebu]se. Nebuls are objects 
that may be perceived at the greatest distance, but only wilh 
a telescope of griut power, which, says the astronomer, has 
«ot only a pow^ of pcnetrating^nto space, bu( a power also of 
ponetiating into time past. To explain this, weaic reminded, 
that when we look upon Sirius, the rays that enter the eye 
cannot have been less than lix years and four months and a 
hall coming from that star t» the observer. Hence it follows, 
tliat when wc see an object of the calculated distance at which 
one of tliese remote nebulm m’ay be pprceived, the rays of 
light which convey its image to the eye must have been more 
than 1,010,000years on their way; and tliat consequently 
so many years ago this object must already have had an ex¬ 
istence in the sidereal heavens, in order to send out those rays 
by w hich we now perceive it 

Of gtats ivith burs — These may be ,a -flitter of stars, 
the whole light of which is gathered so nearly into one point, 
as to leave but just enough of the light of the cluster'visible 
to produce the appearance of burs, 

1 he phenomenon of mitky nduionly is probably of tw*o kinds; 
one of them deceptive, namely, such as ai ises from widely-ex¬ 
tended regions of closely-connected clustering stars, con¬ 
tiguous to each other, like the collections that construct out 
niiiky way; tlie other being real, «nd possibly at no very 
great distance from os; but of its nature Dr. Herscnel does 
not pesume to speak. 

Tne nature of waMcKoi stars is enveloped in much obscurity, 
and will probably, according to our astronomer, require 
of oii^ervationc before we can form a proper estimate of their 
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condition. Tliere Js'no doubt of die starrv itature tf tlic 
central point; but txc great distance of such stars I’bndera 
the real extent of the surrounding nebulosity a surprisiug 
phenomenon, which, in other circumstances, might be imputed 
to an atmosphere. , 


* and Obserx'atians on the various Allotfs, on tlie 

specific Gravity and oh the comparative Wear of Gold. 

By Mr. Hatchstt. * 

Tiik first series of experiments was intended to examine 
the effects which vasious metals produce upon gold, when 
combined with it in given proportions, beginning with one 
twelilh, which is the standard proportion of alloy, and gra> 
dually decreasing to , 7 , 5 ,, part of the mass. The results 
drawn from thesv expei iments W' 4 .*re, that fine gold alloyed 
with silver, with coppfi, and with tin, did not suffer any loss 
during the experiment. That gold alloyed with lead only, 
lost three graiijks, chiefly by vitrification; with iron it lost If’ 
grains, which formed scoria; with bismuth it lost also V2 
grains, chiefly by vitrification ; with antimony it lost the same 
quantity, partly by volatilisation, and partly by vitrification ; 
with zinc it lust a penny-weight' by volatilisation ; and with 
arsenic it not only lost the whole quantity of alloy, but also 
two grains »)i' the ;;ohl which were carried off in consequence 
of the .apid \ olatilisation of the arsenic. 

Hence it is likenvise inferred, that only two of the metals 
are proper for the alloy of gold coin, namely, silver and cop¬ 
per ; as all the others either considerably alter the colour or 
diminish the .ductility of gold. 

It is w(^i1hcdv’ji that the specific gravity of an' alloyed 
metal is seldom tlint, which, by calculating the specific gravi¬ 
ties and pro[)ortionb of the different metals, would be the re¬ 
sult ; but it is greater or less than it ought to be according 
to calculation. 

It appears that the specific gravity of gold alloyed with 
different metals, is not only very different to what it ought to 
be, according to calculations made on the relative propor¬ 
tions at^d specific gravity of the alloy, but that it is also sub¬ 
ject to many variations, partly occasioned Iw peculiar effects, 
produe^^y certain proportions of some of the metals, and 
partly by effects peculiar to certain compound alloys; so that, 
by proportions of 'ertain metals, and by the combination 
q£these with others, an immense complicated series of alter- 
^hns ia specific gravity arc produced, which have not been 
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investigated ‘by tliose philosophers whd have written on the 
S}>ecific gravity of metals. i 

As general results of each part of this enquiry, it may be 
observed, that the experiments on the various alloys of 
standard gold concur with eftablishcd j>ractice and opinion 
to prove, that only two of the metals, vi^. silver,and copper, 
are proper to be employed in 1;ho reduction of fine gold to 
standard, for the purpose of coin : that numc oils causes in¬ 
fluence the specific gravity of iiietals ; in some cases metals 
added to others produce a contraction in the bulk of the mass, 
or an Increase of specific gravity, but in others the effects pio- 
duced are exactly the leversc: tlvi^goliiof moderate ductility 
is the best adapted to the jmrpose of coin, and that the real 
wear of such coin is»\er} slowly cfFcctcd; ijo that a long 
period pf time must eLjise be foie any considerable diminu- 
tioii in weight cun be^peic-eivcd. j * 

• Observations on the Stnatnfc of the Tnt^aue, By Mr, 

Evr.&ARJi IIoMr., • 

A GENTLEMAN, by accidgiit, had hi.> tongue bitten with 
groat violence, which occn'sioiicd grt at local pain, and the 
point of it lost its sensibility, and niis deprhed of the power 
of taste. It was like a piece, of Ivlu d in his mouth, which 
rendered the act of eating a \ ci y unjiiuisant operation. From 
this case, Mr. Home concludes, that the tongue itself is nOt 
particularly irritable; but the nerves parsing through the 
substance to supply the tip, which forms file organs of taste, 
are very readily deprived of their natural action, which, pro¬ 
bably, aijses from their being softer iu texture tlian nerves in 
general, and, in that respect, rcsenibHng umsc^ lAjlonging to 
the Other organs of sense. ^ 

Another curious circumstance is, that a bruise upon the 
nerves of the tongue, sufHcicut to depiive them of the power 
of communicating sensation, was productive of no inflLnima- 
tion or irritation in the nervous trunk; from which it is in¬ 
ferred, that the nerves supplying an organ of sense are not 
BO liable to such effects us those which bcliuig to the other 
parts of the body. Hence, in several chscs of tumours of the 
size of a pea, Mr. Home has successfully taken aw ay that 
portion of the tongue u^pon which they grew, by means of a 
needle armed with a double ligature. • 

From these cases Mr. Home concludes, that the tongtie is 
Ic'ss irritable than almost any otlier organised part of tlie 
body ; thcre&ife the peculiar substance; w hich is interposed 

c c 3 
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between the fascicNli* of its rauscnlar fibres, is* not in nnj 
respect connected ^ith the nerves which pass thro igh its 
substance to the organ of taste, but is merely a soil medium, . 
to admit of great fiicility of action in its different parts. 

. e - 

Account of the Meo&uremetU of an Arc of the Meridian^ 
tending from Dunmose, in the Isle of Wight, latitude .50° 
07' 8’ to CHfiem, in Yorkshire, latitude 53“ 27' 31" earned 
on in the Yeas 1800, 1801, and 1802. By Mr.MuouE. 

Dunmose being fixed on, his object was to carry on the 
tiiaiigles as nearly as fossi|)Ie in the direction of its meridian, 
selecting the stations, so that their sides might be propei ly 
inclined to it, and of sufficient length. • The northern station 
V as to be brought as near the meridian of the southcra one 
as possible, and lihuwise.in the neighbobrhood of some open 
spot of ground, proper for the measurement of a base of 
verification. A station having these advantages was found 
near Cliilon, a small village inothe vicinity of Doncaster, and 
a level of* sufficient extent for a base, on Misterton Carr, in 
t!ie northern p-'irt of Lincolnshire. At Clifton the direction 
of the meridian was obtained from numerous observations on 
the polar star, at the times of its greatest eastern and western ‘ 
elongations from the meridian., 

From this measurement it appears, that the length of a 
tlegree on the meridian in latitude 52° 2' 20" is 60,820 fathoms, 
supposing the whofe^ arc subtending an angle of 2° 50* 23".3S 
in the heavens, and a distance of 1,036,337 feet on the surface 
of the earth. ^ 

The length,of the degree at the middle point (.51° 35' 18") 
between th»toettdscrn extremity of the arc and Arbiiry Hill, 
is 60,864 fathoms, which exceeds the above by 44 fathoms. 
Hut thK degree, admitting the earth to be an ellipsoid, with 
the ratio of its axes as 229 to 230, should be about 10 
fathoms less. 

From the late operations of the French academicians, it 
appears that the meridional distance between Dunkirk and 
Uarcelona is 3,^27,921 feet; the distance between Dunkirk 
and Pair's is 133,758 feet; and the distance between Paris 
and Greenwich is 963,954 feet; therefore the distance be- 
tween Greenwich and Dunkirk is 830,196 feet The distance ' 
betu^em Greenwich and Clifton i^ 722,641 feet; hence 
4,41 feet is the meridional distance between Clifton and 
Barcelona. We thus find the mean length of a degree on the 
earth's SHrflici;, in latitude 47* 24', m be 60,795 fathoms, 'i'lie 
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meridional distance is 1>68^595 feet, an(|^*60,825 fathoms w. 
the leflgth of the degree an latitude 


Experiments m Trees. By Mr. KmoHT. 

* Thx sap, having been absorned by thd bark of the root, is 
carried up by the albunjum, or ^bite wood, of tlfe root, tlic 
trunk, and the branched; it passes through what are-there 
('ailed the central vessels, into the succulent part of the annual 
shoot, the leaf btalk, and the leaf; and it returns to the bark 
through the returning vessels of the }caf>stalk. 

Mr. Knight begins with the leaf, fr(^ which,*he assumes, 
all the debi^nding fluids in the trdS ore derived, ^le eflbrts 
which plants always make to turn the upper sur%ce(i,of their 
leaves to the light, have induced naturalists to conclude, that 
each surface has a totally'(distinct ofB^ce. Mr. Knight has dc« 
tailed a number of experiments to support that conclusion, 
from thcbe he inf(j|rs, thivt in<the vine, tlie perspiratory vessels 
#re confined to the mider surface of the leai^ and that they, 
like the cutaneous lytpphatics of tlie animal economy, are pro¬ 
bably capable of absorbing moisture when the plant is in a 
state to require it. The surface seems, from the po¬ 
sition It assumes, either formed to absorb light, or to operate 
by the influence of that body; and if any thing exhale from 
it, it is prohalfly vital air, or sdinc <)thcr permanently elastic 
fluid. It IB known, that perpendicular shoots grow with 
greater vigour than others, and M^Kniglil imputes it, from 
some experiments, to a more minuA and rapid circulation. 

To prove the eftects of motion on the circulation 4)f the 
sap, he selected a number of young seedling apple-trees, whose 
stems wnre about an mch in diumctcit Bv raffons of stakes 
and bandages of hay, not so tightly bound as to impede the 
progress of any fluid within the trrt'S. he deprived the roots 
and lower parts of the stems of several trees of all motion, 
to the height of three feet from the ground, leaving the uppe. 
parts of the stems and branches m tlieir natural state. 1* 
the succeeding summer, mndi now wood accumulated in thw 
parts which were kept in motion by the wind, but the lower 
parts of the stems and roots incficased vety little m size. 
Kemoving the bandages from one of these trees, he*|lied a 
stake in the ground, about 10 feet distant from the on 
the (^t side of it, and aattached the tree to' the stake, at the 
height of six feet, leaving it liberty to move toward^ the 
north and south, but m no other direction. Thus dreum- 


staaced, the diameter of the tree from north to touth, hi 
* ^ • c c 4' * • 
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that [lart of its steqi which was most exercised by the wind, 
exceeded that in ^e oppoiSite direction in the following 
autumn, in the proportion of 13 to 11. < 

The principal oince of the horizontal branches, according 
to Mr. Knight, in the greatest^number of trees, is to nourish 
ami suppo/t the blossoms, and the fruit or seed; and, as 
these give Back little or nothing to th$ parent tree, very feeble 
powers alone arc wanted in the returning system. No power 
at all w’ould have been fatal; and powers sufficiently strong 
wholly to counteract the eftects of gravitation, would probably 
have been in a high degree destructive, and it is Mr. Knight s 
opinion, that the fo|;mation of blossoms may, in many in* 
stances, arise from the diminished action of the returning 
system in tip horizontal or pendent birmch. 

Experiments and Calculations relaJ^ve tc physical Optics. By 

Br^ V’ovNa. 

The proposition which Dr. Y. Intenaec^ to establish was, 
“that fringes colour are produced by the interference 
of two portions of light." From the experiments and cal¬ 
culations we may infer, that homogeneous light, at certain 
equal distances m the directfon of its motion, is pos¬ 
sessed of opposite qualities capaiile of neutralising and de¬ 
stroying each other; and of extinguishing the light where 
they happen to be uipte'd; that these qualities succeed each 
other alternately in successive concentric superficies, at dis¬ 
tances which arc constant for the same light passing through 
the same medium.. FrdU the agreement of the measures, 
and from the similarity of the phenomena, we may conclude 
that these intervals arc the same as are concerned in the 
production, 4 lLJhe colours of thin plates; but these are 
showm by the experiments of Newton to be the smaller thej^: 
denser.the medium; and since it may necessaril»bc prc< 
sumed that their number must remain unaltered W a given 
quantity of light, it follows, of coiurse, that light moves more 
slowly 111 a denser than in a rarer medium: and this b^g 
granted, it must be allowed that refraction is not the effect 
of an attractive force directed to a denser medium. 

Since we knefw that sound diverges in concentric super¬ 
ficies, an^that musical sound '> consist of opposite qualities 
capablli el^eutralising each other, and succeeding at certain 
eqUal intervals, which arc different according to the differ¬ 
ence of the note, we are fully authorised to conclude, that 
there must be some strong resemblance between the nature 
of sound and that of light. 
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An Eiiqitiry concaming the Nature of J^edt, anil, its Mode of 
Comnmnicatton. Jig BzitJAiim Cikcnt JfuxFOitD. 

The principal object of this essay is to obtain a more inti¬ 
mate knowle%e of* the nature of heat, and of its mode of 
action, by n'hich the author tfiinks that we may be enabled 
to excite it with greater economy, confifie it whh greater 
facility, and direct its operations with more precision and 
ctfect. 

From the first senes of these experiments, he concludes 
that all the heat which a hot body Wes when it is exposed 
in tlie air to cool, is not given off to the air which comes intit 
contact with it, but that a large |9ropdftion of it escapes in 
rays, which do nut hqpt the transparent air through which 
they pobS, but, like light, generate heat only when and here 
they arc stopped and absor^^'d. , 

As the results of various other ex^riments made with a 
view to determine the Relative quantities of rays emitted 
fgoni the surfaces oV different substances, fron;; living animals, 
dead animal matter, dc. we are informed mat those sub¬ 
stances which part with heat with the greatest facility are 
tliose which also acquire it nfbst readily or with the greatest 
celerity; and also, that tha greater the power is which an 
animal possesses of throwing off heat fioni the surface of his 
body, independently of that which the surrounding air takes, 
off, the less wdll his temperature be affected by the occasional 
changes of temperature which take p]ucc«,in the air; anri 
the Ic^s will ho be oppressed by tlie intense heats of hot 
climates. 

The warmth of any kind of substance used as •clothing, or 
its power of preventing our bodiis fro^ being.choled by the 
influence of surrounding colder bodies, depends mbcli on tlie 
polisli of its surface ; for, upon careful examination, it >vill be 
found that those substances which supply us with the warmest 
oovei ings, as furs, feathers, silk, 8zc. are not only smooth, but 
highly polished; it will also be found, other circumstances 
being equal, that those substayces arc the warmest which are 
the finest, or which arc composed of the greatest number of 
fine polished detached threads' or^ fibres. fThe fine white 
shining fur of a Russian hare is much warmer than* coarse 
hair; and fine silk, as spun from the silk-worm, is warmer 
tlian the same silk twtstfjd together into coarse threads. 

Formerly Count Kumford considered the warmth of natjural 
and artificial clothing as depending principally on the’ob¬ 
stacle it opposed to the motions of coUl air by which the hot 

. »c c . * 
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body is surrrand'ed..; but by a patient examination of the 
subject, he is now^convinced that the efficacy of raditttion is 
much greater than he had supposed it be. Only a very 
binall part of the heat which a hut body appears to lose, when 
it is cooled in the air, is, in fact, communicated to that fluid; 
a much greater portion of it* being communicated to other 
surroundirrg bodied at a distMice. 

Count Huinford supposes that celd as well as hot bodies 
emit rays, wliich he denominates frigorifle and caloric; and 
tliat the intensity of tlic rays which liot and cold bodies emit, 
in a medium perfectly tratisparcnt, follows the same law. lie 
also informs us, that there arc so many striking analogies be* 
tween the rays of %ht,^nd those invisible rays which all 
bodies at all temperatures appear tp emit, that there can 
hardly be a doubt of their motions being regulated by the 
same principles. , < 

I’erhaps there may ftii no other difference betw'een them 
than exists l)etwcen those vibratioiis in the air which are au¬ 
dible, and those wliich make no sensible* impression on oiy* 
organs of healing. If the ear were so constructed that we 
could liear all the motions which take place in the air, wc 
should be stunned with the uaIsc ; and if our eyes were so 
constructed as to see all the raysowhich arc emitted continu¬ 
ally by day and by night, by the bodies which surround us, 
we should be da/sded aild confounded by that insupportable 
flood of light poured Sn upon us on every side. 

In all cases wjicre it is designed to preserve the heat of 
any substance whi^h is confined in a metallic vessel, it will 
contribute to tliat end, if the external surface of the vessel 
be clean and briglit. But if the object be to cool any thing 
ipiickly, in tf m etallic vessel, its external surface should be 
painted or'eSvered wltTi substances which have been found 
emit cidorific raj s in great abundance. 

Polished tea-urns maybe kept boiling with a much less 
cxpencc of spirit of wine tlian such os arc varnished ; and 
the cleaner and brighter the dishes, and covers for dishes, 
which arc used for bringing victuals to tabic, and for keephig 
it hot, the more effectually will they answer that purpose. 

Saucepans and othor kjtchen utensils, which are very clean 
and hr^ht w the outside, may be kept hot with a smaller 
fire, than such as are black and dirty; but the bottom of a 
saucepan or boiler should be blackened, in order that its con¬ 
tents may be made to boil quickly, and with a small expence 
of ftiel. 

Whun kitchen uteneiU are used over a fire of sea-coal or 



RUMFORD ON IHE NATyi E OS' HEAT. 587 

of wood, theVe will be no necessity for 'b^pckening their bot» 
toms,*fop they will soon be made blac^ by tlie smoke; but, 
when they are used over a clear fire of clmrcoak they should 
be blackened with the smoke of a lamp or coal-fire. 

. It has been thought that Jttrewers' fiats would answer the 
purpose of cooling liquors better, if mSde of metal, than of 
wood: but a metallic surface iit ill calculated fof expediting 
the emission of calorific Vays. The thickness of the timber 
of which these tubs are commonly made, is favourable to a 
speedy cooling of the wort; for, when they are empty and 
cold, a great port of the heat of the liquor is absorbed by the 
wood. ^ 

Where metallic tubes, filled witrt steam, are used for warm¬ 
ing rooms, the external surface of them should be painted, or 
covered with some substance which facilitates the emission of 
calorific rays. A cowering of thin pj^per will answer the pur¬ 
pose ^ cry well, if it be black, and closv'ly attached to the sur¬ 
face of the mebiljivith glue.* 

• Tubes designed for conveying hot steam ^rora one place to 
another should be A^overed up with a wai m covering, or 
should be kept clean and bright. It might be worth while 
to gild them, or to cover Clicm m itli gilt paper or tin-foil, or 
some other metallic substance whl.*h does not easily tarnish 
with the air. The cylinders and principal steam-tubes of 
steam-engines might be covered, first w'th some warm cloth¬ 
ing and then with sheet-brass, kept dean and bright. The 
cxpencc of this covering would be repaidJ'y a saving of fuel. , 
If garden walls painted black acquire ]ieit faster when ex¬ 
posed to the sun's direct rays, they will likewise cool faster 
during the night, and gardeneis must best determine whether 
these Changes of temperature arc pr are ml favourable to 
fi uit trees. 

Black clothes arc known to be^arm in the sun; hut they 
are far from being so in the shade, especially in cold weather. 
No coloured clothing is so cold as black, when the tempera¬ 
ture of the air is btdow tliat of the surface of the skin, and 
when the body is not exposed to the action of calorific rays 
from 3thcr substances. 

The warmth of clothing depend^ much oft the polish of the 
surface of the substance of which it is made; hence,^n choos¬ 
ing winter garments, those dyes are to be avoided which tend 
most to destroy that qiolish; and as a white surface reflects 
more light than an equal surface equally polished, ^ any 
other colour, there is reason to tiduK, that white gai^ents 
are warmer than any other in cold weather. They are tini> 

• • cc iS • ' 
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vt'rsally considered tlie coolest that can be TPorn in very 
hot weather, and esp^ially when a person is exposed tb die 
direct rays ^ the sun; and if th^y are well calculated to rc> 
fleet calorific rays in summer, they must be equally well cal¬ 
culated to reflect those firigorifiq rays by which we are cooled 
and annoyed in winter. 

Garments' of fur’are wamrer in cold weather when worn 
with the hair outwards, than when it is turned inwards. Is 
not this a proof that we arc kept warm by our clothing, not < 
so much by confining our heat as by keeping off those frigo- 
rific rays which tend to cool us? The fine fur of beasts, 
beiug a highly polisl^ed substance, is calculated to reflect 
those rays which fall on it;'^ad if the body be kept warm by 
the rays which proceed from it being reflected bach upon it, 
a fur garment would be warmest when worn with the hair 
inwards; but if it be by rcflvxting /md taming away the fri- 
gorlfic lays from exterqar and colder bodies, that we are kept 
warm by our clothes, we might ex])t;' t thaf a pelisse would 
be warmest when,worn with thj* hair outwards, as tlie Count i 
says, in fact, it isl 

The fur of several delicate animals becomes white in 
winter in cold countries; and that of bears, which inhabit 
the polar regions, is white in all seasons llicse Inst arc ex¬ 
posed alternately in the open nir to the most intense cold, 
and to the continual actibn of*the sun’s ray> during several 
months. If it should 6e true that heat and c ilcl are excited 
Jn the manner aboye described, and that white is the colour 
most favourable to ,tlie reflection of caK’rlfic and frigoiihc 
rays, it must be acknowledged that these nniinah have been 
exceedingly fortunate in obtaining clothing so well a laplod 
to their lo^ q|fcumstan(*e8. ' 


Ohservaiions on (he Change of some of the proximate Piin- 
ciples of Vegetables into Bitumen. By Mr. Hatchctt. 

Bodies, formerly appertaining to the organised kingdoms 
of nature, after the loss of the i ital priiiciple, become gra- * 
dually converted into fossil substances. In some cases, tliis 
conversion ta so cdlnplctc, to destroy all traces of previous 
organic ahtuigement; but ta otlicrs the original texture and 
form have been more or less preserved, though tlie substances 
themselves are decidedly mineral. Some of these extraneous 
fossils*,retoin part of their original principles, whilst otliers . 
can only be regarded as ^ts or impressions, Mr. Hatchett • 
selects from the animal kingdom, as examples, among others, 

B a a 
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the fotoil ivofy, which retains its dhrtihige; the bones in the 
Gibraftar roci^ consisting of little more than the earthy part 
or plMs^ate of lime. The vegetable kingdom has likewise 
product many striking^ instances; and animal petriftictiout 
ase cotpmonly of a calcareous^ nature, but vegetable petrifae* 
tions are generally siliceous. * « 

Mr. Iiatchett*s main object iS to adduce some proofs, that 
the bituminous substaiidM are derived from the organised 
^kingdoms of nature, and especially irom vegetable bodies. The 
chemical characters of the pure or unmixeo bitumens, such as 
naphtha, mineral tar, &c. are, in certain respects, so different 
from those resins and other inspissated^uices of recent vege* 
tables, that, had the former never occurred but in a separate 
and unmixed state, no positive inference could have been 
drawn from their properties, in proof of their vegetable origin. 
Fossil animal substanCes form a series, commcnciiig with such 
as are scarcely different from those which are recent, and 
terminating in priyluctions which have totally lost all traces 
0f organisation. » \ 

Similar instances are afforded by the vegetable kingdom: 
the three examples cited injthis paper are, 1. Ihe submarine 
forest at Sutton, on the coast of Lincolnshire, the timber of 
which li«is uot^suffered any fery apparent change in its vegeta¬ 
ble cliaraeters. Tiie strata o^bituriunous wooil, culled Bovey 
coal, found at Buvey, in Devon, whiuli exhibits a series of 
gradations, frtyp the most perfect ligneous texture, to the 
subAtance neufiy approaching the characterlt of pit-coal, and, on 
tliut account, distinguished by the name of* stone-coal. S. The 
varieties of pit-coal, so abundant in many parts of this coun¬ 
try, in which almost every appearance of vegetable has been 
destroye’d. ? • 

These examples appear to form the extremities and centre 
of tlie seiies; but th, the process oT caibonisation, anti form¬ 
ation of bitumen, has not tikon place m the 6rst instance, 
and as these effects have proceeued to (he ultimate degree 
in the last, it seems most proper to seek for information, and 
for positive evidence, in the Second example, which appears 
to be the mean point, exhibiting effects of natural operations, 
by which bitumen and coal have been imperfectly ynd par¬ 
tially formed, without the absolute obliteration of the original 
vegetable characters. 

After a minute and Accurate description and analysis of 
the bitumen from Bovey coal, it is inferred by Mr. Hatciictt, 
that it is a peculiar and hitherto unknown substance, which 
is partly in die state of vegetable r^sin, and partly ia that of 
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tlie bitumen called asphaltum, the resin being ih the largest 
proportion, as 100 grains of it afforded: —> 


Resin - 

- • - 55 

Asphaltum 

• 41 

Earthy residuum «• 

A 

- 3 

• * » 
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Thus we have an instance of a substance being found 
under circumstances which constitute a fossil, although* 
the characters of it a])pertain partly to the vegetable and 
partly to the mineral^kingdom. 

' Time alohe does not reduce animal or vegetable bodies to 
the state of fossils. There are cxanpples of whole forests 
which have been submerged prior to any tradition, and which, 
nevertheless, completely retain ,theirr ligneous characters. 
Other causes and agents must therefore have been required 
to form the varieties of coal,< and othej* bituminous sub¬ 
stances. In some instances,,as in the formation of llovcy 
coal, these causes seem to have acted partially and imper¬ 
fectly, while, in the formation of the greater part of the pit- 
coals, their operation has been cXtcniive and complete. 

In the pit-coals, the mineral characters predominate, and the 
principal vestige of their real origin seems to be bitumen, for 
tlie presence of curbo^n ih the 'tetate of oxide cannot alone he 
considered as decisive. Bitumen, therefore, with the exuviie 


and impressions so commonly found in th4|t accompanying 
strata, must be regarded as proofs iti favour of the origin of 
pit-coal from organised bodies ; and, considering the general 
facts, which‘ have been long observed, together with those 
lately adduced respecting the Bovey coal, and the substance 
found with it, we seem to have evidence, that bitumen has 
been produced by the mmlification of some of the proximate 
principles of vegetables, and especially rosin. 


On Muscular Motions. Bj/iAsthoky Cablisle, Esq. 

Musculah nation is the first sensible operation of animal 
life : tl\p various combinsttions of it sustain and carry on the 
multiplied functions of the largest animals: the temporary 
cessation of tliis motive faculty is the suspension of the living 
pow,eF8t{ its total quiescence is death.** 

T^e muscular parts of animals are most frequently com¬ 
posed of many substances in addition to those which are 
purely siuscular. In this gross state, they constitute a dex- 
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ibie, comp/csitible solid, whose textute* is generally hbruiis, 
the fibres being compaeted into fasciculi, or bundles of \ u- 
rious \hicknes8.* These fibres arc elastic during the co.i- 
tractcd state of the muscles after death, being capable of 
extension to more than om^ fifth of Aeir length, and of re> 
turniiig again to their former state "of contraction. This 
elasticity, however, appears trf belong to the cellular mem- 
brunc, and not to the nfhtter of the muscle. 

The attraction of cohesion, in the parts of the muscle, is 
'strongest in the fibres, being double that of the transverse 
direction. When muscles are capable of reiterated coi.truC' 
tions and relaxations, they are said to be alive, or to possess 
irritability. This quality fits tlie organ for its functions. 
When muscles have ceased to be irritable, their cohesive at¬ 
traction in the direction of their fibres is diuiiuished, but it 
remains unaltered iiP the transversc.direction. 

In speaking of temperature as having an essential influence 
over the actions gf the nnus'Cles, and of respiration as one of 
■the known causes which influences the •temperatures of 
atiiiuals, the following facts deserve notice: — ’ 

Diminished re<'piration the first step into the state of 
torpidity: a deep sleep accompanies it; respiration then 
ceases altogether; the anirfial temperature is totally destroyed, 
coldness and inscMisihility ta^c pIii<'C, and finally, the heart 
concludes its inotious, and the muscles cease to tie irritable. 
It is worthy of remark, that a confined air, and a confined 
respiration, ever precede tliese phenomenal: the animal aetires * 
from the open atmosphere, his mouth and nostrils are brought 
into contact with his chest, and enveloped in fpr; the limbs 
become rigid, and the blood never coagulates during the dor¬ 
mant state. On being roused, the animal yawns, the respir¬ 
ations are fluttering, the heart acts slowly and irregularly, 
he begins to stretch out his limbs, and proceeds in*quest of 
food. During this dormancy, the animal may be frozen, 
without the destruction of the muscular irritability, and this 
always happens to the garden snail, and to the chrysalides of 
many insects during the winter of this climate. 

The loss of motion and 'sensation, from the influence of 
lower temperature, accompany each other, and the capillaries 
of the vascular system appear to be contracted by the loss of 
animal heat, as in the examples of numbness from cold. 
Whether the cessation *of muscular action be owing to tlie 
impeded influence of the nerves, or to the lowered temper¬ 
ature of the muscles themselves, is doubtful; but tlie known 
influence of cold upon senso^l system, rathtf favours 
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the supposition, that* st certain temperature is nbces^iarjjr fur 
the traiiBniisbion of nervous influence," as well as sensation. 

From other experiments, it appears that 'Uie irritability of 
the heart is inseparably connected with respiration; and that, 
according to the nature of the iphaled gas, the actions of the 
heart are altered or /suspended, and the whole muscular and 
sensorial systems partake of'the disorder. The blood ap« 
pears to be the medium of conveyirig heat to the dii^erent 
parts of tlic body, and the changes of animal temperature 
connected witfi the degree of rapidity of die circulation. 

In considering the causes which occasion die loss of mu3> 
cular irritability, we at;e referred to workmen whose hands 
are exposed to the contact of white lead, the torpidity of 
whose muscles seems to he decidedly local, because, in 
m<Hiy instances, neither the brain nor the other members 

E artake of the disorder,,, and'^ft generally aflects the right 
and. A chemist has< frequently experienced spasms and 
rigidity in the muscles of his fore arirs, fVotp the effusions of 
nitric acid over tl>e cuticle of the hand and arm. The use of • 
mercury odcasionally brings on a similar rigidity in the nias> 
setcr muscles. 

A smaller quantity of blood flows through a muscle during 
the state of contraction than during the quiescent state, as 
is evinced by the pale colour of the red muscles when con¬ 
tracted. But when th^ muscles are vigorously contracted, 
their sensibility to pain is nearly destroyed: this mean is 
emplqyed by jugglers, for the purpose of suffering pins to be 
thrust into the calf of the leg and other muscular parts with 
impunity. 

Tlie liunian ^muscles are susceptible of clianges from ex¬ 
traordinary occurrences ef sensible impressions. Long atten¬ 
tion to interesting visible objects, or to audible sensations, 
exhausts* muscular strengtTi: intense thought and anxiety 
weaken the muscular powers, and tlic paseions of grief and 
fear produce the same effect suddenly, while the contrary 
feelings give more tlian ordinary vigour. To conclude; there 
arc two states of the muscles; om active, or that of contrac¬ 
tion ; the other a state of ordinary tone, whicli may be consi¬ 
dered Bs^ passive', as fUr ns relates to the mind; but the 
nervous power seems never to be quiescent, as it respects 
eithcr>4llte voluntary or involuntary muscles during life, llie 
yieldhtg.,of the sphincters appears to • depend on their being 
oveli^wercd by antagonist muscles rather than on voluntary 
re]«lbltion. 



KNIGHT ON THE PHVSIOIjOGY OP TAKES. 


59S 


_ • 

Oh 4ht Sap of Tree». Jiy Asu. KKiatfr, Esq. 

TiiE'sap in trtcs in an inspissated state, or some con> 
Crete matter deposited by it, exists during the winter in the 
alburnum or sapwood, and frop this fluid or substance, dis* 
solved'in the ascending aqueous sap, iS ^derived the matter 
which enters into the compobhiun of the new Teaves in the 
spring, and thus fumisiies those organs which were not 
nted during the winter, but'which are essential to the fur* 
er progress of vegetation. Hence, the superiority of win- 
' fer-felled wood, which has generally been attributed to the 
absence of the sap at that season, is owing to the substance 
that has been added to it instead df taken from it 

Bulbous and tubereus roots are almost wholly generated 
after the leaves and stems of the plants to which they belong 
have attained their full growth t henge, the produce of mea* 
dows is greatly increased when the heifbage of the preceding 
year remained to^ncrforai its proper office till the end of the 
sautumn, on ctoudo which had Jiecn mowed early in the sum¬ 
mer. On this account Mr. ICnight infers,' that the leaves 
both of trees and herbaceous plants are alike employed dur¬ 
ing the latter part of sumnter, in the preparation of matter 
calculated to afford food to* the expanding buds and blossoms 
of the succeeding spring, and to enter into the composition 
of new organs of assimilation.* In 'prjj^f of this hypothesis 
Mr. Knight made many experiments, an account of which he 
has, by means of this letter, laid before the Royal Society. 

'fhe evidence that bulbous and tuberous rooted plants con¬ 
tain matter within themselves is decisive; for they vegetate 
even in dry rooms on the approach of spring; ahd many bul¬ 
bous rdoted plants produce their leaves and flowers with 
nearly the mime vigour by the application of water only, as 
they do when growing in the best mould. The water pro¬ 
bably acts only by dissolving the matter prepared and depo¬ 
sited in the preceding year, and hence the root becomes 
exhausted and spoiled; and it has been found, that the leaves 
and flowers and roots of such plants afforded no more carbon 
than exist in bulbous roots of the same weight, tlie leaves 
and flowers of which had never expanded. * 

From experiments made with care, Mr. Knight infers, that 
the reservoil’ of matter, deposited in the alburnum, is not 
wholly exhausted in the succeeding spring, from which cir¬ 
cumstance he accounts for the several successions of leaves 
and buds which trees are capable of producing, when those 
previously protruded have been destroyed by inse. t^or other 
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causes; and for th^ luxuriant shoots which often spring from 
the trunks of the tree^ whose branches have been long in b state 
of decay. He thinks, that the alburnum remains unemployed 
in some cases during several successive years, since it is not 
probable that it can be employed by trees, which, after 
having been transplanted, produce very few leaves, or by 
those whicli produce neither'blossoms noi fruit In the year 
1802* Mr. Kniglit cut off in the winter all the branches of a 
pear-tree, supposed to be nearly 200 years old, and whose 
tremities were generally dead; he pared off, at the same tii 
all the lifeless external bark. No marks of vegetation ap-' 
peered in the following spring; but in July numerous buds 
penetrated through the b&rk, and in the aiitumn every part 
was covered wiui shoots about two,feet in length, Tim 
number of leaves and branches appeared to exceed the whole 
of those which th// tref had* borijue the three preceding sea¬ 
sons, which could scarcely hdve been wholly prepared by the 
scanty vegetation and foliage of the..prece^ing year 
As interences from his ^periments, Mr. Knight com 
eludes 'that the fluid which enters, into and circulates 
through the leaves of plants, os the blond through the 
lungs of animals, consists of a' mixture of the true sap 
or blood of the plant, with matter more recently absorbed 
and less perfectly assimilated. It i>, probable that the 
true sap undergoes a considerable change on its mixture 
with the ascending aqueous sap; and that the saccharine 
matter, existing in, tlie ascending sap, is not wholly derived 
from the fluid which had circulated through the leaf in the 
preceding year, but that it is generated by a process similar 
to that of the germination of seeds, and that the same pro¬ 
cess is always going forward during the spring md summer, 
as long as the tree continues to generate new l%ans. But 
towards the conclusion of * the summer, the true sap simply 
accumulates in the alburnum, and thus adds to the specific 
gravity of winter-felled wood, and increases the quantity of 
it^ extractive matter. And he adds, “ If subsequent experi¬ 
ments prove that the true sap: descends through the albur¬ 
num,” as he suspects to be the case, '* it will be easy to point 
out the cause why trees continue to vegetate afler all com¬ 
munication between the leaves and roots, through the bark, 
has beeq intercepted; and why some portion t>f alburnous 
mattc^^ibi the trees generated below incision through the 
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On ths Diredion of the Stm and Solar System, By X>r, 
f JHebschsl. ‘ 

The learned astronomer conceived, more than tvrenty years 
ag0| that it was highly probable there was a motion of the 
sun and* solar system towards K Hcrculii^; and he says, the 
reasons which were in 17S3 pointed out 'ibr introducing a 
■' ’ motion, will now bt much strengthened by other con¬ 
ations. He conceives that the motion of the sun and 
system will account for the apparent motions of the 
*^rger fixed stirs upon much the Ciisiest principles. Thus, by 
admitting a, motion of the sun tmrards X Hcrculis, the annual 
motions of six stars, viz., Siri^''Arcturus, Capclla, Lyra, 
Aldebaran, Procyon, may be reduced to little more than 2", 
whereas the sum of them would be 5".3537; and, by another 
table, founded on a calculation tif the angles, and the least 
quantities of real motion of the same six stars, it appears 
that the annual proper motion of the stars may be reduced to 
lit'.4594', which is 0".7G55 liss ll^n the sum in the former case. 


On the singular Figure of the Planet Saturn. By Dr, 

HuHsemif 

'Bhrrr is not, perhaps, another object in the heavens that 
presents us with such a variety of extraordinary phenomena 
as the planet Saturn. A magnificent globe, encompassed by 
a stupendous double ring, attended by seven satellites, orna¬ 
mented with equatorial belts, compresvsed at the poles; 
turning upon its avis, mutually eclipsing its ring and satellites, 
and eclipsed by them; the most distant of the rings also 
turning upon its axis, and the same, taking place with the* 
farthest of tKe satfllitcs: all the parts of the system of Saturn 
occasionally reflecting light to each other, the rings and 
moons illuminating the nights of the Saturnian, the globes and 
satellites enlightening the dark parts of the rings; and the 
planet and rings throwing back the sun’s beams upon the 
moons, when they are deprivud of them at tlie time of con¬ 
junction. 

Besides these circumstances, which appeaf to leave horcity 
any room for adtlition,. there is yet a singularity left, which 
distinguishes the figure of Saturn from that of all the other, 
planets. It is fiattcuedi at the poles, but the spheroid that 
would arise from this flattening is modified by some ^ther 
cause, which Dr. H. supposes to be the attraction of the ring, 
it rtsemblfs a parallelogram, one side of which is tlj,e equa- 
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torial, the other t\ie* polar diameter, with the‘ four corners 
rounded off, so as to^leaveboth the equatorial and polar regions 
flatter than they would be in a regular spheroidical f^ure. 

On the Sqn-odttction of Jiud/. By Mr. KsiaET, 

Every free, in^he ordinaty course of its growth, generates 
in each season those buds which e£<pand in the succeed]^ 
spring, and tlie buds thus generated contain, in many, 
stances, the whole leaves which appear in the foUow 
summer. But if these buds be destroyed in the winter, 
early part of the spring, oth||r buds, in many species of trees, 
are generated, which in eVery respect perform the office of 
those which previously existed, except' that they never afford 
fruit or blossoms. 

He then proceeds tq mention differ Ait theories to account 
for this; and, as his. own opinion, he says, that the buds 
neither spring from the medulla nor the Jiark, but are gene¬ 
rated by central vessels, whiclj sprihg from the lateral orifica 
of the alburnous tubes. The practicability of propagating 
some plants from their leaves may seem to stand in opposi¬ 
tion to this hypothesis; but the central vessel is always a 
component part of the leaf, and? from it the bud and young 
plant probably originate. 

Mr. K. thinks that few' seeds contain less than three buds, 
one of which only, except in cases of accident, germinates. 
Some seeds contain a much greater number. Tlie seed of the 
peach appears to b<? provided with ten or twelve leaves, eai h 
of which probably covers the rudiment of a bud, and the seeds, 
like the budd of the horse-chesnut, contain all the leaves, and 
apparently,all the buds^of the succeeding year. 


Differenres in the Magnetic Needle on hoard His Majesty's 
Ship the Investigator^ qrising from an Alteration in the 
Direction of tite Ship's Head. By Captain Fusders. 

There was a difference in the direction of the magnetic 
needle when the ship's head pointed to the east, and when it 
was directed wesWard. , 

This difference was easterly when the ship’s head was west, 
and wetterly when it was east.' 

Wbep the ship’s head was north oissouth, the needle took 
the.Ji^me direction, or nearly so, that it would on shore, and 
showed a variation from the true meridian. 

^ Die error in variation was nearly proportionate to the 

^ ' 'I 
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number of promts which the ship's head^Was from north or 
south* f ^ 

Hence the captain supposes, 1. An attractive power of the 
different bodies in a ship, which are capable of affecting the 
compass, to be collected into something like a focal point or 
centre of gravity, and this point is nearly in the centre of the 
ship, where the iron shot are deposited. ^2. He s&pposcs this 
-oint to be enduc<l with the same kind of attraction as the 
e of the hemisphere where the ship is: consequently, in 
Holland, the south-end of the needle would be attracted 
►y it, and the nortli end repelled, 3. That the attractive 
power of this point is sufficie]|||||p strong in a ship of war to 
interfere with the action of the ma^etfe poles upon a compass 
placed upon or in thc«binnacle. 


On the Arrangment and 'Mechnnicat Action of the Muscles of 
Fishes, liy^ Anti/onv Cablislb, Fsq. 

* The muscles of fishes are qf a very different construction 
from those of the ether natural classes. 'I'he medium in 
which these animals r(‘side, the form of their bodies, and the 
instruments employed for tfieir progressive motion, give them 
a character peculiarly disHiict ^om the rest of tlie creation. 
The frame-work of bones or cartilages is simple; the limbs 
are not formed for complicated motiqns; and the proportion 
of muscular flesh is remarkably large. The muscles of fishes 
have no tendinous chords, their insertions>being always fleshy.. 
There arc, however, semi-transparent pearly tendons placed 
between the plates of the muscles, vidiich give origin to a 
series of short mu«>eular fibres passing nearly at right angles 
between the surfaces of the adjoining plates. 

The motion of a round-shaped fish, independent of its fins, 
is simple: it is chiefly effected bj’ the lateral flexure of the 
spine and tml, upon which the great mass of its muscular 
flesh is employed, whilst the fins arc moved by small muscles, 
and those, from their position, comparatively but of little 
power. ' 

Mr, C. first describes the fins, the purposes to w’hich they 
are employed, and the muscles attached to tliem; ^d then, 
in order to ascertain the effect of tlie fins on the motions of 
fishes, he performed a variety of experiments. A number of 
living dace, of an eqflal size, were put into a large vessel of 
water. The pectoral fins of one of these were cut off, ^and it 
was replaced with the otliers ; its progressive motions were 
not at all impeded, but^ the hei^d inclined downa^ards, and , 
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when it attempted to ascend, the effort was accomplished 
with difficulty. 

The pectoral and‘abdominal ffns were then removed from a 
second fish. It remained at the bottom of the vessel, and 
could not be made to ascend. Its progressive motion was not 
perceptibly more slow; but when the tail acted, the body' 
showed a tendency to roll; and the single fins were widclj^ 
expanded, as if to counteract this eiFect. 

From a third fish the single fins were taken off*, which 
duced a tendency to turn round, and the pectoral fins' 
kept constantly extended to obviate that motion. 

From a fourth fidi the p^|[|bral and abdoniinal fins were cut. 
off on one side, and if mim^Ritely lost tlio power of keeping 
its back upwards. The single fins were expanded ; but the 
fish swam obliquely on its side, with the remaining pectoral 
and abdoniiniil fins..downward8. •> 

From a fifth fish all tlie fins were removed. Its back was 
kept in a vertical position, uhiLst at ••est, by the expansion of 
the tail; but it rolled half round at every attempt to move. 

From a sixth fish the tail was cut ofiT close to the body. 
Its progressive motion was considerably impeded, and the 
flexions of the spine were much increased during the endea* 
vour to advance; but neither the ipectoral nor abdominal fins 
seemed to be more actively employed. 

From a seventh fish all the fins and the tail were removed. 

It remained almost witliout motion, floating near the surface 
of the water, with ite belly upward. 

These experiments were repeated on the roach, the gudgeon, 
and the minnow, with similar results. 

The next observation relates to the velocity of fishes, which, 
being but little less thsn that of the flight of the swiftest 
birds, is very remarkable, considering the density of the 
medium in wliich they swim. And although the large pro¬ 
portion of muscles, and their advantageous application, may 
partly account for the phenomenon, yet the power would be 
inadequate to the effect, if it were not suddenly enforced, as 
is evident from the slow progress of eels, and such fishes as 
are incapable, from their length and flexibility, of giving a 
sudden lateral strbke. 

The xju^ness and force of the action in the muscles of 
fisheft^Hmmterpoised by the short duration of their powers. 
'J'ln^MPmess of the muscular fibres, and the multiplied rami- 
' ' IS of the blood-vessels, are probably peculiar adaptations 
e purpose of gaining velocity of action, which seems to 
ivorii^bly connected with a very limited duration of it. Such 
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examples form an obvious contrast with. tlie muscular struc¬ 
ture of slow’moving anipals, and with those partial arrange¬ 
ments where unusual continuance of actibn is concomitant. 

Oh Oa Quantity and Velocity^/ tftc Soiar Motion, By Dr, 

Hbbschel, • * • 

» * 

As the result of his several speculations, Dr. Herschel ob- 
jtves, that it appears, in the present state of our knowledge 
Jj^e observed prop..* motions of the stars, we have reason 
) fix upon the quantity of the solar motiou to be such as by 
an eye, placed at right angles tAUts direction, and at the dis¬ 
tance of Sirius from us, would to «eei^ to describe annually 
an arc of I".! 16992 of,a degree, and its velocity, till we are 
acquainted with the real distance of this star, can only be ex- 
piessed by the propontiona^ number 1^116,992. 

'Die apparent velocities of Arcturu^iUid Aldebaran, without 
a bolar luution, were supyosed, by a table already referred to, 
^'3 206 to 12; but when th^ deception arising from its 
parallactic effect is removed by calculation,* these^velocities 
aic to each other only as 179 to 8.7, or as 2 to I: and 
though Arcturus still remaifts a star that moves witli great 
velocity, yet there are by^he table four or five stars with 
nearly as much motion, and four with more. This solar 
motion also removes the deceplion By which tlie motion of a 
stir of the consequence of x Orionis ib%u concehled as hardly 
to show any velocity; whereas, by computation, we find that 
it really moves at a rate which is fully cqqol to the motion of 
the sun. 

The bimilarity of the directions of the sidereal motions is 
an indication that the stars, having sych motiohs as well as 
tlu‘ sun, are acted upon by some connecting cause, which cun 
only be attraction ; and as attraction will not explain jthe ob¬ 
served phenomena without the existence of projectile motions, 
it must be admitted that the motions of the stars are go¬ 
verned by the same two ruling principles which regulate the 
orbitual motions of the bodies of the solar system. It must 
also be admitted, that we may invert the inference feom the 
operation of these causes in our system, ^d conclude that 
tlreir influence upon the sidereal motions will tend to |>roduce 
a similar effect; by which means tho prob^le motion of 
the sun and of the stars in orbits becomes a subject that 
may receive the assistance of arguments supported bj^' ob¬ 
servation. 
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Observcttifms and Remarha on the Fi^rOy Climatey tmd Altno- 
^here of Satu/rh and its Sing. By Dr. Hsbschsl. 

It is knoHra that the axis of the planet’s equator, as Mrell as 
tiiat of the ring, keeps its parallelism during the time of its re¬ 
volution about the sun; and Iteuce it follows, that the same 
change of situation, by which the ring is affected, must also 
produce similar alterations in the appearance of the planet 
but since the shape of Saturn, though not stricUy spherical, 
very different from that of the ring, tlie changes occasion^ 
by its aspects will be so minute that they only can expect to 
perceive them who have beenjAccustoined to look at very small 
objects, and who are furaiKed with instruments that will 
show them distinctly, with a high and luminous niagnifying 
power. 

In the year 1789, Dn Herschel ascc’-tained the proportion 
of the equatorial to thp polar diameter of Saturn to be 2‘2.8l 
to 20.61 : in this measure was iacliqled th^ effect of the ring 
on the figure of the planet, though its influence had been in, 
vestigated by direct observation. The rotation of tlie planet 
was determined afterwards by changes observed in the con¬ 
figuration of the belts. 

'file flattening at the poles of Seturn is more extensive than 
it is on the planet Jupiter. The curvature in high latitudes 
is also greater than on that planet. At the equator, on the 
contrary, the curvature is rather less than it is on .Jupiter. 
Upon the whole, therefore, the shape of the globe of Saturn 
is not such as a rotatory motion alone could have gi\cn it. 

From tlie latest observations it is inferred: 1. that the 
breadth of tlie ring is to the space between the ring and the 
planet, as abhut five to four. 2. The ring appears to be 
sloping towards the body of the planet, and the inside edge 
of it is probably of a sphe.ical, or perhaps hyperbolical, form, 
S. The shadow of the ring on the planet is broadt'r on both 
sides than in the middle: this partly is a consequence of the 
curvature of the ring, which in the middle of its passage across 
the body hides more of the shadow in that place than at the 
sides. 4. The shadow of the body upon tlie ring is a little 
broader at the north than tlie south, so as not to be paralU 1 
with thS; outline of the body; nor is it so broad at the north 
as to become square with the 'direction of the ring. 5. The 
most northern dusl^ belt comes northwards on both sides as 
far ^ the ihiddle or the breadth of the ring, where it passes 
behind the body. It is curved towards the south m the 
mididle. 
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pbsertfffiions on (Jcan^a StomtUik^ r&pwting the Waut U 
. eontai^Sf and the Reitrboirs m tMtcA plvid is encld^i. 

J$y Mn Evb&ai& Jfons. 

The c;Eanel, the subject of these observations, was a fbmaL 
brought from Arabia; it was 28 years old, and bald to have 
been 20 years in England. It appears tHbt the animal was 
worn out, and in a state of great debility, before it came into 
the hands of the college of suigeons, and in April last they 
put an end to its miseries, by means of a narrow double- 
edged poniard, passed in between the skull and first ver¬ 
tebra of the neck: in this wayj^be medulla oblongata was 
divided, and the animal instantanMwsly deprived of sensibility. 
“ In the common mwlc^of pithivg an animal,” says Mr. Home, 
“ the medulla spinalis only is cut through, and the head 
I emains alive, which renders it the most cryel mode of killing 
a .1 animal that could be invented," ** The stomachs of this 
animal were the fiist thn^s <u^aniincd, and on measuring the 
^‘ipaeities of these flifierent reservoirs in the dead body, the 
anterior cells of the first stomafh were found*capable of con- 
tniuing one quart ofVatcr, when poured into them. Hie 
posterior ccllii three quarts. One of the largest cells held two 
ounces and a lialf, and tHe second stomach four quarts. This 
is much short of what those cavities can contain in the living 
animal, since there are large muscles covering the bottom of 
the cellular structure, to force out tlte vftiter, which must have 
been contracted immediately aflev deatli, ^d by that means 
had diminished the cavities. By this examination it was 
proved, that the camel, when it drinks, conducts the water in 
a pure state into the second stomach, tliat part, of it is re¬ 
tained tliere, and the rest runs over into the cellolar structure 
of the^firbt, acquiring a yellow colour.* 

The caincfs stomach anteriorly forms one large bag, but 
when laid open, is found to be diyided into two compart¬ 
ments on its pobterior [oirt, by a strong ridge, which p^es 
down from the right side of the orifice of tlie oesophagus, in 
a longitudinal direction. On,the left side of tlie termination 
of the oesophaeus, a broad muscular band lias its origin, from 
the ci^ts of this first stomach, and pas^ down in the form of 
a boUd ^larallel to the great ridge, fill it enters the osifice of 
the second stomach. This band on one side, and the great 
ri(]^ on the other,* form a canal, which leads from the ocsox 
phagus down to the cellular structure in the lower part (»f 
the first stomach. The orifice of the second stomach, frhen 
this musck is not in action, is nearly shut, and at right angles 
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to the side of the first. Its cavity is a pendulous bag, with 
rows of cells, above vrhich, between them and the tnuscit 
wliii'h passes along the upper part of the stomach, is s smooth 
surfice extending from the orifice of this stomach to the ter- 
luination in the third. Hence it is evident, that the second 
stomach neither receives the solid food in the first instance, 
as in the bullock, nor does ft afterwards pass into its cavity 
or celluhir structure. The food fifst passes into the generm 
cavity of the first stomach, and that portion of it which lies 
in the recess iinnicdiately below the entrance of tlte ceso^ 
phagus, under which the cells are situated, is kept moist, and 
is readily returned into the mouth, so that the cellular portion 
of the first stomach Ih the camel performs the same office 
as the second in the ruminants with horns. While the camel 
is drinking, the action of the muscular band opens the orifice 
of the second stonaclv at the siune tnne tliat it directs the 
water into it; and when the cells of that cavity arc full, the 
rest runs off into the cellular structure of the first stomach 
immediately below, and aflerv^ards into the general cavity; 
seems that •camels, when accustomed to go long journeys, in 
which they are kept without water, acquire the power of 
dilating the ceils, so us to make them contain a more tluiu 
ordinary quantity as a supply fin their journey. When the 
cud has been chewc-d,'it has to pass along the upper part of 
the second stomach before it can reach the third, which is 
tims inunaged: at the time that the cud is to pass from the 
mouth, the muscular baud contracts with so much force, 
that it not only ope,ns the orifice of the second stomach, but 
acting on the mouth of the third, brings it forwards into the 
second, by which means the muscular ridges that separate 
the rows of cells are brought close together, so as to include 
these cavities from the canal through which the cud passes. 

“ It is itliis beautiful and .cry curious meclianism," says Mr, 
Home, “ which forms the peculiar character of the stomach 
of the camel, dromedary, and lama, fitting them to live in tlie 
sandy deserts where the supplies of water are so precarious.” 

From the comparative view which Mr. Home has taken of 
the stomachs of the bullock and caiiicl, it appears, that in the 
bullock there ar^ three stpmac hs formed for the preparation 
of food, and one for digestion In ihc camel, there* is one 
stumat^ fitted to answer Uie purposes of two of the bullock; 
a se(^d is employed as a reservoir for water, having nothing 
to dM|irith the preparation of the food; a Uiird is so snuill 
undw^ple III its structure, that it is not easy to ascertain its 
parroui^r office. 
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^i^bser^ations on a lain Oaptet, made with a* View to inveatigat* 
its Magnitude^ a/od tke Nature of its UlUmination, Hy Dr* 
Hsbschsl, 

Oct. 4. I viewed the con^et with difFerent tnagnifyiag 
powers, but found that its light was not sh^ciently intense to 
hear very high ones. As far as 200 and SOO, my tun-feet re¬ 
flector acted very well; hut with 400 and 500 there was no¬ 
thing gained, because the exertion of a power depending on 
the quantity of light was obstructed, which I found was here 
of greater consequence tlian the increase of magnitude. 

Magnitude of the Nucleus. — Oct. 26^ In order to see the 
nucleus as small as it really is, wb should look at it a long 
while, that the eye may gradually lose the impression of the 
bright coma which surrounds it. This impression will diminish 
gradually; and when*the eye has got the better of it, the 
nucleus will then be seen most distinctly, and of a determinate 
maraitude. « • * 

* Oct. 4t. With a seven feq|^ reflector, I estimated tlie 
diameter of the nucleus of the comet at first to be hbout five 
seconds ; but soon after I called it four, and by looking at it 
longer I supposed it could not exceed three seconds. 

Of the Head ofiJte ComcAS—When the comet is viewed with 
an inferior telescope, or if the inagni^ing power, with a pretty 
good one, is eitlier much too low, o|| much too high, the 
vciy bright rays immediately contiguous to the nucleus will 
scum to Dclong to it, and form « hat may he called the head. 

Oct. 19. 1 examined the head of the comet with an indif¬ 
ferent telescope, in the manner I have described, and found 
it apparently of the size of the planet Jupitef, when it is 
viewed w ith the same telescope and magnifying*power. With 
a good telescope, I saw, in the centre of the head, a very 
small, well-defined round point. * • 

Of the Coma of the Comet. — Oct. 19. By the field of view 
of my reflector, I estimate the coma of the comet to be 
about six minutes in diameter. 

Dec. C. Tlie extent of the Toma, with a mirror of 24 inches 
diameter, is now about 4.15. 

Qf Tail of the Comet. — Oct. 18. 7h* With a niglit- 
gloss, wliich has a field of view of nearly 5% I estin&ted the 
length of the tail to be Iftit twilight is still very strong, 
which may prevent my^eeing the whole of it. 

Oct. 28. Seven-feet reflector. The soutii prccedingj side 
of the tail in all its length, except towards die end, is very 
tt ell defined; but the north-following side is cvenr where 

• * D n 2 • • 
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hazy and irregular, "espedally towards tlie edd; it is oIsjjL 
shorter tlian tlie soi^th-preceding one. " ^ 

A visible, round, and well-defined dish^ shining fn every 
{lart of it with equd brightness, elucidates two material cir* 
cumstanccs; for since the nycleus of this comet, like the 
body of a planet, q,D{>cared in the shape of a disk, which was 
ex][ierlmentally found to be tl! real one, we have good reason 
to believe that it consists of some condensed or solid body, 
tlie magnitude of which may be ascertained by calculation. 

We are authorised to conclude, that the body of the comet 
on its surface is self-luminous, from whatever cause this qua¬ 
lity may be derived. The vivacity of the light of the comet 
also had a much greater fesemhlance to the radiance of the 
stars, than to the mild reflection of ths* sun's beams from the 
moon, w'hich is an additional support to our former inference. 

The changes in»the .brightness, of the small stars, when 
they are successively imiuerged in the tail or coma of the * 
comet, or clear from them, prove evidently that they are suf¬ 
ficiently dense to obstruct t^ie free passage of star-li^t.' 
Indeed, if” the tad or coma were composed of j)articles mat 
reflect the light of the sun to make them visible, wc ought 
rather to expect that the number of ^olid reflecting particles, 
required for this purpose, would 'entirely prevent our seeing 
any stars through them. But the brightness of the head, 
coma, and tail alone, will sufficiently account for the observed 
changes, if we admit that they shine not by reflection, but by 
their on n radiance", for a faint object projected on a bright 
ground, or seen thsough it, will certainly appear somewhat 
fainter, although its rays should meet with no obstruction in 
coming to tlie eye. 

The immense tails of some comets that have been ob¬ 
served, and even that of the present one, which on the 18th 
of October was expanded dver a space of more than 9,000,(KX) 
of miles, may be accounted for more satisfactorily, by admit¬ 
ting them to consist of radiant matter, such us, for instance, 
the aurora borealis, than when we unnecessarily ascribe 
their light to a reflection of the sun’s illuminatiou thrown 
upon vapoms supposed to arise from the body of the comet. 


made with a Vieto of ascertaining the Changes 
prodii^ in Atmospherio Air and (i^Jeggen Cos by Hegnr- 
atipt* By Messrs, Alien and Psera. 

Tifty prove that the quantity of carbonic acid gas emitted, 
is efxactly equal, bulk for ^ulk, to the oxygen consumed; and 
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therefore the/e is no reason to conjecture, that any water is 
formed W a union of oxygen and hydrogf'n in the lungs. 

Atrnolphoric air; once entering the lungs, returns chaiged 
with from 8 to 8ji per cent, of carbonic acid gas; and when 
the *conUicts are repeated ali^ost as frequently as possible, - 
only 10 per cent, is emitted. ^ , 

It ap^ars^ that a middle-sixdd man, aged 88 years, and 
whose pulse is 70 on an tfreroge, gives off 902 cubical inches 
of carbonic acid gas from his lungs in 11 minutes; and sup¬ 
posing the production uniform for 24 hours, the total quan¬ 
tity m that period would be 39,534 cubical inches, weighing 
18,683 grains, the carbon in which is S^6S grains, or rather 
more than 11 ounces troy. The oxygen consumed in the same 
time will be equal in volume to the carbonic acid gas. The 
quantity of carbonic acid gas, emitted m a given time, must 
depend much on the‘circumstances imdeP which re^iration 
5 s performed. ' • 

When respiratiofi is attended with distressing circum- 
*eances, there is reason to concbide, that a pqrtion of oxygen 
is absorbed: and as ihe oxygen decreases in quantity, per¬ 
ception gradually ceases, qnd we may suppose, that life 
would be completely extinguished on the total abstraction of 
oxygen. • 

A larger proportion of carbonic acid gas is farmed by the 
Imnian subject from oxygen than from atmospheric air. 

An easy natural inspiration is from 16 to 17 cubieal inches, 
though this will differ in different subjects i*and it is supposed 
that the quantity of carbonic acid gas, given off in a perfectly 
natural respiration, ought to be reckoned at less than at a 
time when experiments are making on the lu^an subject 
for the pbrpose, because in short inspirations the quantity of 
air, which has reached no farther than the fauces, tracnea, 
&c^ bears a much larger proportion ib the whole mass required 
than when the inspirations aro deep. 

No hydrogen, nor any other gas, appears to be evolved 
during tne process of respiration. 

The general average of the> deficiency in the tot^l amount 
of common air inspire, appears to be very small, amrmnting 
onW to 6 parts in 1000. • * * ^ 

The experiments upon oxygen ^ prove, that the quantity 
of air remaining in the lungs aitd its ^pendage's is very con- 
sideiable; and that without a reference to this circumstance, 
all experiments upon small quantities of gas are" liabl% to 
inaccuracy. 
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KNIOHT OK,THE ROOTS OF PLAKTS. 


Account of €te 


Origin and Formation of Foots. 
^Khight. . 


JSy Mr. 


Formlr experiments had led him to conclude, that the 
buds of trees invariably spring from the alburnum, to which 
they are i^lways connected by central vessels of greater or 
less length; and in the pVesent discussion he means to 
show, that the roots of trees are "generated by the vessels 
which pass from the cotyledons of the seed, and from the 
leaves, through the leaf-stalks and the bark, and that they 
never, under any circumstances, spring immediately from the 
alburnum. 

'file radicle in the seed *has been generally supposed to be 
analogous to the root of the plant, and to become a perfect 
root during germination: this opinion Mr. Knight supposes 
to be founded in* error. “ A rcjot,” he says, “ in all cases 
with which I am ac(ju.iinted, elong.itea only by new parts, 
which are successively added tA itssipcXjiuid never, like the 
stem or Jhranch by the extension of parts previously organ¬ 
ised;" and it is owing to this difFciK*nce in the mode o^ 
growth of the root, and lengthened plumule of germinating 
seeds, that the one must l>c ever obedient to gravitation, and 
point to the centre of the earth,^ while the other must take 
tiie opposite direction. ,But the radicle of germinating seeds 
elongates by the extension of parts previously organised; and, 
in many cases, raises the cotyledons out of the mould vjii 
which the seed is placed to vegetate. The inotle of growth 
of the radicle, is, therefore, similar to that of the substance 
which occupies the spaces between the buds near the point 
of the succulent annual shoot, and totally ddferent from that 
of the proper root of‘the plant, which comes into existence 
during the germination of the seed, and springs from tlie point 
of the* radicle. At this period, neither the radicle nor coty¬ 
ledons contain any alburnum, and therefoic the first root 
cannot originate from that substance; but the cortical vessels 
are then filled with sap, and apparently in full action, and 
through these the sap appcai^t to descend, which gives ex¬ 
istence teethe true root. When first emitted, the root con¬ 
sists oely of a cellular substance, similar to that of the bark 
of other of the future tree, and within this the cortical 
vessels subsequently generated in a circle, inclosing witliin 
it small portion of the cellular substance, which forms the 
pi^-or medulla of the root. The cortical vessels soon enter 

their office of generating alburnous matter % and a trnns- 
Section of the roof then shows the alburnum arranged 

4 ^ A 
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in the form of wedges round the medulla, as it is subseouentlj 
deported on the ccjitral ;|ressels of the sudculcnt annua! shoot, 
and on Ihe surfaca of the alburnum of tbft stems and branches 
of older trees. . , 

IF a leaf-stalk be deeply wounded, a cellular substance, 
similar to that of tlie baA and young root, is protruded from 
the upper lip of the wound, but never irtlm tne ‘lower and 
the leaf-stalks of many plants possess the power of emitting 
roots, which power cannot haVe resided in the alburnum, for 
the leaf-stalk contains none; but vessels, similar to those oi 
the bdik and radicle, abound in it, and apparently convey the 
returning sap; and from these vessels, or from the fluid 
which they convey, the roots emkted^y the leaf-stalk derive 
tlicir existence. If % portion of the bark of a vine be taken 
off In a circle, extending round its stem, so as to intercept 
entirely the passage* of ^y fluid through the bark, and any 
body which contains much moistufe^bc applied, numerous 
roots n ill soon cnii|tcd. into it, immediately above the 
•decorticated space, but never immediately beneath it; and 
when the alburnum ^in the decorticated sphees has become 
lifeless to a considerable depth, buds usually protruded 
beneath, but never irauiedlhtcly above it, apparently owing to 
the obstruction of the* assendmg* sap. The roots'which are 
emitted in the preceding case do not appear in any degree to 
differ from those which de&ceniF from the radicles of ge¬ 
nerating seeds, and both apparently dl-rive their matter from 
the fluid which descends through the cartical vessels. 

Mr. K. anticipated the result of this ^d other experiments’ 
mentioned by him; “ not,” says he, “ that I supposed that 
roots can be changed into buds, or buds into roots: but I had ’ 
before*proved, that the organisatioi^of the albUmum is better 
calculated to carry the sup it contains from the root upwards 
than in any other direction; and I concluded, thaj: the sap, 
when arrived at tlie top of the cut ting tlirough the alburnum, 
would be there employed in generating buds, and that these 
buds would bo protruded where the bark was young and thin, 
and consequently afforded little resistance: I had also proved 
tliat bark to be better calculated to carry the sap towards the 
roots than in the opposite direction; an6 I thence inferred, 
that as soon as any buds, emitted by cuttings, afforded leaves, 
die sap would be conveyed from these to the lower extremity 
of the cuttings by th% cortical vessels, and be there employed 
in the formation of roots.” ^ • 

Both the alburnum and bark of trees contain their trae sap; 
aad as this, like the animal blood, is probably filled with par- 

• • u u % 
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ticlus which are endued with life, Mr. K. conjectures^ that 
the same fluid, by acquiring cUiferenf; motions, may geiferate 
difTerent organs tho/i that two distinct fluids should be ne* 
ccssory to form the root, and the J>ud and leaf.. When albur¬ 
num is formed in the root, that organ possesses, in common 
witii tlic stem and branches, the power of producing buds 
and of cniifting flbrous roots*, and when it is detached from 
tlic tree, the buds always spring near its upper end, and the 
roots near the opposite extrenuty. The alburnum of the root 
is also similar to that of other parts of the tree, ex('e{>t that 
it is more porous, probably owing to the presence of abundant 
moisture during the period in which it is dopO'>ited. Perhaps 
the same cause may relain the wood of the root pemianently 
in the state of alburnum ; for if the mould be taken away, so 
that the parts of tlie larger roots which adjoin the trunk be 
exposed to the air, s.uh j>arts arc ^ibsequently fbUnd to con¬ 
tain much heart wood.. * » 

In opposition to the opinion, (bat fibrous, jike bulbou-t roots, 
of all plants, are only of minua^ duration, it is observed that,*- 
with regard to the latter, nature has provided a distinct re¬ 
servoir for the sap, which is to form the first leaves luid fibrous 
roots of the succeeding season; Hut tjic organisation of trees 
is different, and the alhurntlm and bark of the roots and stems 
of these arc the reservoirs of their sap during winter. When, 
however, the fibrous roots'of trees ore crowded together in a 
garden-pot, they are niten found lifeless in the succeeding 
• spring; but this mortality does not tK'Cur in the roots of trees 
when growing under .favourable circumstances in their natural 
situatioti. 

Em^perimvnta on tJie most advantageous Method of fConstruetiag 

Voltaic Apparatus. J3g*Mr. Jornr Gsohgs Cuildheu. 

Ills battery consisted of upwards of 92,CXK) square inches 
in surface, each plate being four feet by two; and it was 
charged with a mixture of three jiarts of fuming nitrous, and 
one part of sulphuric acid, diluted with- SO parts of water 
With this battery^ lie fused completely 18 inches of platina 
wire, 3 *„th of an inch in diameter, in 20 seconds, and 10 inches 
of iron wire, -)'„th of an inch tliick: charcoal fros burnt, 
giving out an intense brilliancy. But on imperfect conductors 
It had*not the slightest effect; and on the human body it was 
luurdi^ perceptible; and it had scarcely any effect on ^e gold 
leaves of an electrometer. 

But wi^ a second battery, consisting of 200 pair of plates, 
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each about *two inches souare, placed jn half-pint pots of 
common queen’s-wrare, ana rendered active by some of the 
liquor used in exeitiiig the large battery, to which was added 
a small portion of fresh sulphuric acid, he readily decomposed 
potash and barytes : in that st^te it produced the metallisation 
of ammonia with great facility; it ignftgd charcoal vividly; 
it caused great divergence in die leaves of an electrometer; 
and it gave a vivid spark after being in action three hours. 


Hints OH the Sufffcct of Animal Secretions^ with a Vino of 
throwing new Lights on Animal Chemistry. By Mr. JE!^ *- 
RAUu Hove. • • 

Tiia discoveries of Mr. Davy suggested to Mr. Home the 
idea, that^e animal secretions may be produced by chemical 
change’s (Acted by ^he powef of electrieity. 

The vokaic battery, he observes, is <nct with in the torpedo 
and electrical ecl^d circumstance that iurui&hes two important 
•facts: one, that a voltaic bigtery can be formed in a living 
animal; the other, tJiat nerves arc essentialfy neceSsary for its 
management; for in these fish, the nerves connected with the 
electrical organs exceed tliose that go to all the other paits 
of the fish, in the proportion of twenty to one. The nerves 
are made up of an infinite number of small fibres, a structure 
so diflerent from that of the eleclrm organ, that they are 
evidently not fitted to form a voltaic oattery of high ppwer: 
hut their structure appears to adapt them to receive and • 
preser\ e a small electrical power. That the nerves arranged 
with llnl^cle8, so as to form a voltaic battery, have a power 
of accumulating anil communicating electric!^, is proved by 
the w^l-known experiments on thc^rog. 

There are several circumstances in the structure of the 
nerves, and their nrrangeinents*iu animal bodies, which do 
not appear at all applicable to the purposes oi'common sen¬ 
sation, and whose uses have not even been devised. The 
organs of secretion are princi))ally made up of arteries and 
veins; but there is nothing in the diilurent modes in which 
these vessels ramify, that can in any w^ account for the 
changes in the blood, out of v'hich the secretions arise. 
'Diese organs are also abundantly supplied with nerves. 

'By experiments, it was af>eertained, xliat a low negative^ 
poM^r of electricity separates from the serum t>f the blood on' 
alkaline solution of albumen; that a low positive powei( sepa¬ 
rates albumen with acid, and the salts of the blood; that 
witli one degree of power, albumen is separated ^ a solid 
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form —with a less i^egree. It is separated in a fluid form., From 
these facts tlie following queries are'proposed: !• That such 
a decomposition of Ihe blood, bv electricity,* mav be as near 
an a])proach to secretion as cdUld be expected to be produced 
by artificial means, present in our power. 2. That a 
Weaker power of ejc&tricity than any that can be kept up by 
art, may bj capable of separating from the blood the different 
parts of which it is composed, and fanning new combinations 
of the parts so separated 3. Hiat the structure of the 
nerves may fit them to have a low electrical power; and as 
low powers, arc not influenced by imperfccl conductors, as 
animal fluids, the nervqs will not be robbed of thei/ electricity 
by tile surrounding parts. "4. That the discovery of an eleC' 
trical power n hicli can sepsiratc albumen from the blood in a 
fluid state, and aMuther that s^arates it in a solidjtate, may 
explain the mode in which dmcront animal solidffmid fluids 
may be produced, since albumen is the principal material of 
which animal bodies are composed.' 5. That the nerves of 
the torpedo may not only keap the electric organ under the* 
command hf the will, but charge the battery, by s< creting the 
fluid between the plaU's, that is^necessary for its activity. 
6. As albumen becomes coagulated by tbe effect of a power 
too low to affect the most delicate electrometer, may it not 
occasionafly be omployeil as a chenueui test of electricity, 
while the production of acid and alkali, aflected by still infe¬ 
rior degrei’N oi’t lectriciiy to those required for the coagulation 
of album n, may hii^^wise be regarded as auxiliary tests on 
sutli occa'-io.r, .• 


On the Duration, of Vokintart/ Action; on the Or'igin of 
Sm S/rhnesf; and on the Advantage derived from riding, 
and otfier Model, of (lesimion, in assisting the Health vndtr 
various Ciivmn<,ltnces. Jig Dr. lVoLJ,JiSTi,s. 

In speakin» of tlie d.iration of niuscular {»ower, be observes, 
that cacli eflbrf, thougli apparently singlej^coiitiists in reality 
of a number of contractions rept-ated at ratrerncly short in¬ 
tervals, so short that the intermediate relaxations cannot be 
visible, unle.ss prolonged beyond flie usual limits by a slate of 
partial or general debility. The existence of these alternate 
motioari he infers frdmi a sensation perceptible upon inserting 
the extremity Of the flngcr into the tUr, because a sound is 
then perceived which resembles that of carriages at a dis- 
tasce passing rapidly over a pavement, and their frequency 
he estimates at twenty or thirty in a second. 
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The doctor was led to the investigation of the cause of 
sea'SicLness from wha^ he himself experienced in a voyage, 
lie fifst observed a peculiarity in his mode of respiration, 
evidently connected with the motion of the vessel. The 

E 'nncipel uneasiness is felt during thejiubsidcnce of the vessel 
y the sinking of the wave'on whiew it rests. It is during 
this subsidence that tlie blood has a tdhdency*to press with 
unusual force upon tlve brain. This fact is elucidated by 
reasoning, and by what is kfiown to occur in the barometer, 
which, when carried out to sea in a calm, rests at the same 
height at which it would stand on the shore; but when the 
ship falls by the subsidence of the wave, the mercury is seen 
apparently to rise in the tub& diaft contains it, because a 
portion of its gravj|f;y is then employed in occasioning its 
auscent along nith the vessel; and accordingly, if it were 
conhned^n a tube closed at bottom,kit would no longer 
press witli its whole wei^t upon thc^lowcr end. In the same 
manner, and for^he sgpic neason, the blood no longer presses 
» downwa ds with its whole weight, and will be driven upwards 
by the elasticity which before » as merely SliiHcient to support 
it. Tliu sickness ocutstoned by svi inging may be explained 
in the same way. H in descending forwarihi that this 
8en.>ation is perceived, ibr then the blood has the ^treatest 
tendency to move from the feet towards the bead, smcc the 
line joining them is in the dtrcctibii of the motion ; but when 
the descent is backwards, and the nlbtion is transverse to Uie 


line of tile body, it occasions little inconvenience because the 
tendency to projiel the blood towards |lie hcatl is inconsider¬ 
able. Dr. Yv ollaston thinks that the contents of the intestines 
arc also affected by the same cause as the blood: and if these 
have *any direct disposition to regurgitate, tliis consequence 
will he in no degree counteracted by tlic process of respiration. 
“ In thus rcfeiriiig,” says our aifthor, “ the sensatipns of sea¬ 
sickness in so great a degree to the agency of mere mechanital 
pressun*, I feel confirmed, by considcrihg the consequence 
of an op]>osite motion, nliich, by too quicklj’ w'itiultawing 
blood from tlte Vead, occasions a tendency to faint, or tliat 
approach to fainting which amounts to a momentary giddi¬ 
ness with a diminution of muscular powifl-. 

His explanation of the effects of exj^rnal motiAn upon tlie 
circulation of the blood is‘founded a part of the stru6* 
tMre observable in Ihe venous system, llic valves allow a 
free passage to the blood, when propelled fitwarcbby ony. 
motion that assists its progress ; but they oppose an inmiediato 
obstacle to such as h*.ve a contrary tundracy. The circulation 
• • li d*G 
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is consequently helped forward by every degree of gentle 
agitation. The heoTc is supported in any laborious effort; it 
is assisted in the great work of restoring a system, which has 
recently struggled with some violent attack; or it is allowed 
as it were to rest fron^a labour to which it is unequal, when 
tlie powers of life are nearly'exhausted by any lingering 
disorder. In the relief thus afforded to an organ so cssentiiu 
to life, all other ^ital functions must,,necessarily participate, 
and the offices of secretion and assimilation will be promoted 
during such comparative ri'pose from laborious exertion. 


Oit the Old Age and Dec^y of Trees. By Mr. Kn/giit 

The roots of trees, particularly those in coppices which are 
I died at stated period.^, continue so long to produce and feed 
a succession of branches^ that no experiments were re(|uired 
to pro\ c, that it is not any dcfectiyc action of the root which 
occasions the debility and diseases of old varieties of the 
apple and pear-trCe. Having formerly adduced arguments, 
which are uncontradicted, to show that the sap of plants cir¬ 
culates through their leaves as the blood of animals circulates 
through their lungs; and having alse shown that grafted trees 
of old and debilitated varieties of fruit bcaime most diseased 
in rich soils, and when grafted on stocks of the most vigorous 
growth, which led him it suspect that in such civses more food 
is collected and curriul up into the plant than its leaves can 
pre[>arc and assimilate; and the matter thus collected, which 
would have promoted the health and growth in a \lgorous 
variety, accumulates and generates disease in the extremities 
of the branches Und annuaj shoots, while the lower part of the 
trunk and roots remain generally free Irotn any apparent dis- 
ca-,e;— hf hence attributes the diseases and debility of'old 
age in trees to an imfoility to produce leaves which can effi¬ 
ciently execute theiF natural office, and to some consequent 
imperfection in the circulating tiyid. It is said, that the leaves 
are annually reproduced, and are therefore i^ually new; but 
tiure stems to be an essential difference between the new 
leaves of an old and'of a young variety; and it is certain, that 
the extirnfil character of tlie'lcaf uf the same variety at two, 
and at twenty, years^d, is very dissimilar; and therefore to 
Mr. Kuigitl it appears not improbi^^e, ,lthat further changai 
will Iiavjp taken place at the end of two centuries. ** If,'* says 
he, these opinions be well founded, and the leaves of trees 
be m^ogom to the lungs of animals, is it improbable that the 
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natural debility of old age of trees and Qf animals may ori 
ginato*from a similar souivce?’' 

• J * 

OhservatUms upon luminous Animals, By Mr, MACAitTUSY, 

The zoophite is the most splendid of luminous inhabit- 
ants of the ocean. Tlic flashed of light emitted* during its 
contractions are so vivid as to affect the sight of the spectator. 
The luminous state of the sea between the tropics is generally 
accompanied with the appearance of a great number of marine 
animals, of various kinds, upon the surface of the water. In 
the Arabiall 8 a have been seen several luminous spots in the 
water, and when the animals, supposed & be the cause of them^ 
VI ere examined, they v^ere found to be insects about the third 
of an inch in length, resembling in appearance the wood-louse. 
The Insect, when viewed vyth the miurosevipc, seemed to be 
formed by sections of a tlim crustaceous substance- During 
tlic time that an^ fluid •remained in the animal, it shone 
lyilliaiitly like the hre-fly. ^ ^ 

He notices many others that nave from time to tftne come 
under his inspection: one of these, wliich he denominates 
tlie becoe fulgons, is a ver eluant creature, changing its colour 
between purple, violet, and pale blue : the body is truncated 
before and pointed behind; but the exact form is difficult to 
n.'-sign, as it is varied by piu'ticulnr contractions at the animal’s 
pleasure. When this insect swum gentfy near the surface of 
tlie water, its whole body became occasioftnily illurainutcd in 
a slight degree: during its contractions a stronger light issued 
from the ril>s, and when a sudden shock was communicated to 
tlu* water, in which sev crnl of these animals were ylaccd, a vivid 
flash w as*thrown out. If the body w-e»e broken, the fragments 
continued luminousf'for several seconds, and being rubbed 
on the hand, lefl^ a light like that of/Phosphorus; this, hmvevcr, 
as well as every other mode of emitting light, ceased after tha 
tlcath of the animal. Mr. Macartney, liaving noticed many 
other species, says, tliat his own observations lead him to Con¬ 
clude. that the meddsa scintilkns is the most i'reqyent source 
of light of the sea round this country, and likewise in other 
pirts of the world. , ^ 

We are next informed, that the remarkable property of 
emitting light during life, is only met with among animals of 
the four lost classes of moderiPiatimilists, viz. mollusca, insects, 
worms, and zoophytes. The mollusca and worms contain 
each hut a single species: the pholas dactylus in the one, and 
nereis noctUuca in the otlier. Some species yield Hgid'in the 
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following gcnefa of insects, viz. elatcr, lanipyris, fulgoro, 
paussus, scolopundr^ cancer, lynceus, and Umulus. The lu¬ 
minous species of tne genera lampyris and fiilgora are more 
numerous than is generally supposed. Among the zoophytes, 
the genera medusa^ beroe, 4nd pennatula, contain species 
which afford lighu Tlic only animals tliat appear to possess 
a distinct organization for the production of light, are the 
luminous species of lampyris,,clatet, fulgora, andpaiissus. 

The light of the lampyrides proceeds from some of the last 
rings of the abdomen, which, when nut illuminated, are of a 
yellow colour. The number of luminous rings ^ies in dif¬ 
ferent species, and, ,as it seems, at diderent periods inr tibc 
same individual. Besides'this luminous substance there are, in 
the common glow-worm, on the inner side of the lust abdominal 
ring, two bodies, w Inch to the naked eye appear more niinute 
tiian the head of fne s-uallcst pin. They are lodged in two 
sii,_'ht depressions, formed in the shell of the ring, which is at 
these points particularly transpdrentL iWse, when examined, 
were fuupd to b'J sacs, and umtain a sod yellow substanu.*. 
The li,glit that proceeds from these sacs is less under the con¬ 
trol of the insect than that of the,luminous su])stancu spread on 
the rings : it is seldom entirely extinguished in the season that 
the glow-worm pivts light, even* during the day ; and when 
all the other rings are (jark .these sacs often shine brightly. 
In all the dissectioiv? made by Mr. Mareartney erf luminous 
insects, he did not hnd that the organs of light were better, 
or differently supj^ied with either nerves or air-tubes', than 
other parts of the body. 'I’he power of emitting light like¬ 
wise exists in some creaturts which want nerves; a circum¬ 
stance that Jitrongly marks the difference between animal light 
and animal electricity.* In general, the exhibition o*f light, in 
animals, depends upon the iiresenco of a fluid matter, which 
in sonic instances is confined to particuLir parts of the body, 
and in others is diffused throughout the whoie substance of 
the animal. 

The property of emitting light is confined to animals of the 
simplest ovgam/ation, the greater number of which are iidia- 
bitunis of the sea. I'iie luminous projK^rty is not constant, 
but ilk general exists o«ly in certain periods in particular 
states of the animal body. The power of showing light re¬ 
sides in a particular sub<'tance, or fluid, which is sometimes 
situated m a particular organ, Ad ifi others diffused tlirough- 
oulf the animal's body. The light is differently regulated 
when tite luminous matter exists in the living body, and when 
it is ah'itracted from it. , In the first case it is intermitting 
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withjwriods of darkneas, is conimoBly^soduced or increased 

by a niuaculp effort, and is sometimes ^solutely dependent 
upon toe will of the animal. In the second casej the lu¬ 
minous up|iearance is usually pemtittent, until it becomes ex- 
tmet; after which it may be restored di^ctly by friction, jspn- 
ebssion, and the application of wurmtlif which, last causes 
imerate on the luminous matter only indirectly by exciting 
the animal. * 

The luminous matter, in all situations, is incombustible, 
and loses the quality of emitting light by being dried, or much 
heated. The exhibition of light, jh(>wevcr long it may be 
continued, causes no diminution of tl|p bulk of the luminous 
matter. It does not require the presence of pxtre air, and is 
not extiiigiushed by Other gases. The luminous appearance 
of living animats is not exhausted by long continuance, or fre¬ 
quent repetitions, nhr accumulated 'i>y Exposure to natural 
light: it IS therefor^* not dependent upon any foreign source, 
but inheres as a psojierty, in a peculiarly organized animal sub¬ 
stance, or fluid, and is regulate* by the same kiws wl]ich govern 
all other functions of living beiiigs. The light of the sea is 
always produced by living, animals, and most frequently by 
the ^esence of the medusa sr intilians. When great numbers 
qf this species approach th^ surface, they sometimes coalesce, 
and cause that snowy or milky appparance of the sta, ahich 
is so alarming to navigators. These aniqials, when congi-egated 
on the surfice of the water, can produce a flash of light like 
an electric eorruscation. TliiiluminouB property does not ap¬ 
pear to have any connection with the economy of the animals 
that po.<so.ss it, except in flying insects, wl}ich by that 
mOiins discover each other at night, for the puiqiose of sexual 
congress. “ 


Account of a Vegetahh Waxfrom lhazil. Hy W. T, JiitASDE. 

The v<>gctablc wax described in tliis paper is said to be 
the production of a tree of slow gi owth, called by the na^ves 
Cantnnlm, whit h produces la gum used as food for 'man, 
and another sulwtance employed for tattgaing poultry, 'if 
tills article can be procured in abundance, it may* become 
a valuable addition to the comforts of mankind, by reduc¬ 
ing the iwiix; and improving* the quality of candles, fliun- . 
beaux, &c. ‘ . 

The wax, in its rough state, b in the form of a coarsAgrey 
powder, soft to tlic touch, andinixed nith various impurities, 
which, when separated bj’a sieve, amoinit to abouB 40 pei 
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Cunt. It lius an ogcebabte odour, somewhat resem]t>)ing,ncw 
hay, but scarcely any, taste. » 

A t 206 of Fahr. it enters into perfect* fusion, and may 
tlien be further purified by passing it through fine linen: it 
then acquires a dirty-^reen colnur, and its peculiar smell be- 
coines more,evident. When cold, it is moderately hard and 
blit tie ; its specific gravity is ^80. 

Although the vegetable wax possesses the characteristic 
properties of bees’-wax, it differs from that substance in many 
oi itachuinicul h.ibitiides. It also differs from the other varieties 
of wak ; namely, t,he wax of the myrica ccrifcra, of lac, and 
of white lac. , 

Perhaps the most impor&nt part 'of tlie present enquiry is 
that which relates to the combustion oPthis wax in the form 
of candles. The trials which have been made to ascertain its 
(itneas for this purjSoscare verj satisfactory. The addition, 
it appears, of from one'-eighth to one-tenfh part of tallow is 
sufficient to obviate the brittleness 'of tlii» wax in its pure 
state, without producing any uapleasant effect. 

Narratire of the JUi uption of a i ofrqtio tn the Sea off the 
Inland of St. Mtchad, Jiy S. 'J'lLLAjtn, K'-q. Cajttuia in 
the Koyal Navy. 

Appr('aciiivg tile island of St. Michael, on Sunday the 
I'ith of June, 1811, ni his Majesty's sloop Sabrina, under my 
command, we occasionally obsfh'cd, rising in the hori74on, 
two or three culunms of smoke, such as would have been 
occasioned by an action between two sltijis, to which cause 
we universally attiihuted its origin. This opinion was, how- 
(<vcr, in a very short time changed, rroiq(||||te smoke increas¬ 
ing and ascending in much larger bodies tnan could possibly 
have been produced by .such an event; and having heard an 
account, prior to our sailing from Lisbon, that in the pre¬ 
ceding January or February a volcano had biu>>t out w’ithin 
the near St. Michael’s, we iiumediutely concluded that 
tile smoke we saw proceeded from that cause, and, on our 
anchoring the fioivt morning in the road of Ponta del Gada, 
we found thitr conjecture eonext as to the cause, bat not to 
the time; the eruption of January having totally subsided, 
and the present one having only burst fortit two days prior to 
our approach, and about three miles distant from tliu one^ 
bofopb alluded to. 

Desir )us of examining as minutely as possible a contention 
so extraardinary between .two such powerful elements, 1 set 
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olT from the* city of Ponta del Gada on ,thc morning of the 
14th*in company with Mr. Acad, tlic consul general of the* 
Azores? and two other gentlemen. AAef riding about twenty 
miles across tire N.W. end of the i 9 ]($nd of bt. Michaers, we 
edtne te the edge of a cliff, f^om Hrhence the volcano burst 
suddenly upon our view in the most,terrific and awful 
grandeur. It was only a short mile from the trase of the 
cliff, which was nearlv perpendicular, and formed the margin 
of the sea; this cliff being, as nearly as I could judge, from 
three to four hundred feet liigh. To give you an adequate 
idea of the scene by description is far beyond my powers; 
but for ^our satisfaction I shall attem^ it. ’ 

Imagine an immense body of snioKC rising from the sea, 
the surface of which marked by the silvery rippling of the 
naves, occisioned by the light and steady breezes incidental 
to tho.->e clnnates in Slimmer. In a qiv'eseent state, it had the 
a])p(‘aranco of a circular cloud revolving on tlie water like an 
hm'izontdl wheel, ip\ari(vis and iiTcgulor involutions, cxjiand- 
ing itself gradually on the lee |idc, when suddenly a column 
of the blackest cinders, ashes, and stones, would sAoot up in 
f'lrin of a spire at an angle of from ten to twenty degrees 
from a perpendicular hue* the angle of inclination being 
universally to w indward; 41ns was rapidly succeeded by a 
second, third, and fourth, each acquiring greater velocity, 
and overtopping the other, till they liad attained an altitude 
ns much aho^c the level of our eye, asMie sea was below it. 
As the impetus witli which the coliflniis were severally 
propelled diminished, and their ascending motion had nearly 
ceased, they h'‘oke into various branches resembling a group 
of pines; these again, forming themselves into* feStoons of 
white fc'tither^ smdm in the most funaiful manner imaginable, 
intermixed witli t^r finest particles of falling ashes, which 
at one time a.ssumed the appcaraifcc of innumerable qilumes 
of black and white ostrich feathers surmounting each other ; 
at another, that of the light wavy branches of a weeping 
willow. 

During these bursts, the «nost vivid flashes of lightning 
continually issued from the densest part of tlic volcano: and 
the cloud of smoke, now ascending to an altitude much above 
the highest point to whicli. the asbes were proiectecit rolled 
off in large masses of fleecy* clouds, graduallv expanding 
themselves before the tv'ind in a direction nearly horizontal, 
and drawing up to them a qiumtity of water-spouts, ^lich 
formed a most beautiful and sti iking addition to the general 
appearance of the scene. 
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That port of the sea where the volcano was situated was 
upwards of thirty iatiioms deep, and at the time of our* view¬ 
ing it the volcano Has only four days old. Sdon after our 
arrival on the cliflT, • a peasant observed he could discern a 
peak above the water; we looked, but could not see it: 
however, in less thtbi half an iiour it was plainly visible, and 
before we 'quitted‘the place, which was about three hours 
i'roni the time of our arrival, a complete crater was formed 
above the water, not less than twenty feet higli on the side 
w'here the greatest quantity of ashes fell; the diameter of tlie 
ciater being apparently about four or five hundred feet. 

Tlic great eruptions were generally attended with a noise 
like the continued firin'g of cannon and musquetry intermixed, 
as also w'ith slight shucks of earthquakes, several of which 
having been felt by rny companions^ but none by myself, I 
had become half t'‘e]>^ical, and tjiought their opinion arqse 
merely from the fori;e 'of imagination ; but while we were 
bitting w'ithin five or six yards of tlje edge of the clilf, par- 
Ukiiig of a slight repast whicl^ had been brought with us, uih’ 
were all busily eng iged, one of the most magnificent bursts 
took place which we had yet witnessed, accompanied by a 
very severe shock of an earthquake., The instantaneous and 
involuntary movement of each wras to spring upon his feet, 
and I s.dd, “ This admits of no doubt.” The words had scarce 
passv'd my lips, before wii observed a large portion of the face 
of the cldf, about filtj yards on our left, falling, which it did 
with a violent cra^Ii. t?o soon as our fir.st consternation had 
a little subsided, we removed about ten or a dozen yards 
further from the edge of the cliff, and finished our dinner. 

On thi' sorceeding day, June 1 Jtli, having the Consul and 
some other ffiends on hoard, 1 weighed^md proceeded with 
tlic ship towards the volcano, wu'th the impition of witnessing 
a nighf view; but in tbk) expectation we were greatly dis¬ 
appointed, from the wind freshening and the weather becom¬ 
ing thick and hazy, and also from the volcano itself being 
cleat !y more quiescent tlian it was the preceding day. 

On opening the volcano eb'ur of the N.W. part of the 
island, after dark on the Itilli, we witnessed one or two 
eruptions that, had the ship been near enough, w ould hav c 
been rfwfully grand. lt*ap{>eared one contuiued blaze of 
lightning; but the distance which it was at from the ship 
(upwards of twenty miles) prevented /mr seeing it with effect. 
Kctjirning again towards St. Michael’s, on the fourth of July, 
I Vas obliged, by the state of the wind, to pass with tlie ship 
iVery close to the island, which was now completely formed 
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bv the volcaho, bcieg nearly the height>o^ Matlock High Tor, 
aooul eighty yards above the sea. At this time it was 
perfeefly tranquil; which circumstance determined me to 
huid, and explore it more narrowly«j. '* I left the ship in one 
of the hoatb, accompanied bf some of the officers. As we 
approached, we perceived that it was Itill smoking in many 
parts, and, upon our reaching the island, ^und thh surf on the 
Doach very high. Rowing round to the lee side, with some 
little difficulty, by the aid of an oar, as a pole, 1 jumped on 
shore, and was followed by the other officers. We found a 
^ narrow beach of black ashes, from which the side of* the 
ibiand rose in general too steep to admit of our ascending ; 
and, where we could have tlamb«rcd*up, the mass of matter 
was much too hot toaollow our proceeding more than a few 
rawis in the ascent. 

W The declivity bclbw the surface of the sea was equally 
steep, having seven fathoms water* sgarce the boat’s length 
from the shore, a{iS at the (Hstance of twenty or thirty yards 
• we sounded twenty-five fathqps From walking roumf it in • 
about twelve minutes, 1 bhouid judge thaf it was* something 
less than a mile in circumference ; but the most extraordinary 
part was the crater, tlif mouth of which, on the side facing 
St Michael’s, was ncarly*level with the sea. It was filled 
with water, at that time boiling, and was emptying itself into 
the sea by a small stream about sik yards over, and by which 
1 should suppose it was continually fifled again at high water. 
Tliis stream, close to the edge of the saa, was so hot, os only. 
to admit the finger to be dipped suddei^y in, and taken out 
again immediately. 

It appeared evident, by the formation of tlfis part of the 
island* tlmt the had, during th» eruptions? broke into the 
crater in two plaWs, as the east side of the small stream was 
Ixmnded by a precipice, a cliff ^tween twenty apd thirty 
fcit liigh forming a peninsula of about the same dimensions 
in width, and from fifty to sixty feet long, connected with the 
other part of the island by a narrow ridj^c of cinders and la^ a, 
as an isthmus of from fortj^to fifty feet in length, from w Inch 
tlie crater rose in the form of an amphitheatre. 

This cliff, at two or three miles distance from the island, 
had the appearance of a work o^ art, resembling admail fort 
or block'house. 'fhe top of this we were determined, il 
possible, to attain; hut the difficulty we had to encounter in 
doing so was considerable: the only way to attempt it was 
up the side of the isthmus, which was so steep, that tne only 
mode by which we could effect it, was by fixing the end of ^ 
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an oar at the base, with the assistance of which we forced 
ourselves up in nearly a backward direction 
Having ‘ reached the sumnoit of the isthmus, we‘ found 
another difficulty, for it was impossible to walk upon it, as 
the descent on the other side ifas immediate, and as steep as 
the one we had ascenHod; but, by throwing our legs across 
it, as would be done on the Vidge of a house, and moving 
ourselves forward by our liands, wd at length reached that 
part of it where it graduitlly widened-itself and formed the 
summit of the cliff, which wc found to have a perfectly flat 
surface, of the dimensions before stated. Judging this to bd '' 
the most conspicuous situation, we here planted the Union, 
and left a bottle sealed'up Containing a small account of the 
origin of the island, and of our having'landed upon it, and 
naming it Sabrina Island. , « 

Within the crater'I ftvmd the coinplctb skeleton of a gua4l 
fish, the bones of which, being perfectly burnt, fell to piece* 
upon attempting to take them 'up ; 'and, <by the account of 
the inhabitants op the coast ofi St. Michael’s, great numbers* 
of fish had"becn destroyed dtfring the eai:Iy part of the erup¬ 
tion, as large quantities, probabjv suffocated or poisoneU, 
were occasionally found drifted into the small inlets or bays. 
The island, like other volcanic productions, is composed 
principally of porous substances, and generally burnt to 
complete cinders, with^occasional masses of a stone, which I 
should suppose to be a mixture of iron and lime-stone. 


JBxperiments on Poisons of the Mineral Kingdom. By Mr. 

JBrodie. 

Ejeperiments with t/te' Woorara. —experiment, I 
succeeded in recovering an animal, whira was apparently 
dead from the influence of the essential oil of bitter almonds, 
by continuing respiration artificially until the impression of 
the poison upon tlie brain had ceased'; but u similar experi¬ 
ment on an animal under the influence of the woorara was 
not attended with the same success. 

On the Effects qf Arsenic. — When an animal is killed by 
arsenic tijken internally, thr stomach is found bearing marks 
of inflammation. 

But in whatever way the poison is administered, the in¬ 
flammation is confined to the stomach 'and intestines; 1 have 
neveri«3een any appearance of it in the pharynx or oisophugus. 
The symptoms produced by arsenic may be referred to the 
influence.of the poison on ^he nervous system, the heart, and 
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tho alimentary canaL As of these the two former only are 
concerned in those funijtions which ore directly necessary to 
Jife, afld as the jUimeotary canal is often affected only In a 
slight degree, we must consider the affection of tlie heart 
and ^ejTvous system fS| being tho immediate cause of death. 

In every ex^riment wKichl liave mdde with arsenic, there 
were evident marks of the inflaence of die pois&n on all the 
organs which have beenonentioned; but they wci^ not in all 
ca-es afiected in the same relative degree. In the dog, the 
affection of the heart appeared to -predominate over ^t of 
the brain; and on cxaniining the tliorax immediately after 
death, this organ was found to have ceased acting, and in a 
distended state. In the rabbit,* th(f affection of the brain 
appeared to prcdomii^tc over that of the heart, and the latter 
was usually round acting slow ly and feebly, after the functions 
of tlic brain had entircly,ceased. Ip the rabbit, the effects 
of the aracnic on the stomach and jntestines were usually 
less than in cariii^ous^nimals. 

• TJie action of arsenic on th^ system is less simple than that 
of the majority of vegetable poisons. As iE acts dn different 
organs, it occasions different orders of symptoms; and as the 
affection of one or am^theY organ predominates, so there is 
some variety in the synijiRoms produced even in individual 
animals of the same species 

In animals killed by arsenic, tlie blood is usually found fluid 
in the heart and vessels after death; hut, otherwise, all the 
morbid ajipearauces met ith on disseCiton arc confined to . 
the stomach and intestines. . 

fSxpenmenh wttli the Muriate of Barytes. — When barj'tes 
is taken into the stomach, or applied to a wound, it is capable 
of desttoying life { but, wdicii in ite uncombmed state, its 
action is very slow, fhe muiiate of barytes, which is much 
more soluble than the pure citrtli, is (probably tOii tliia 
account) a much more active poison. 

On the Bfitrts of the Hmehr Tartar, — UTie effects of the 
emetic tartar so much resemble those of arsenic and of 
muriate of bar;ytes in eii.,ential circumstances, that it would 
be needless to enter into a detail of the individual ex¬ 
periments made with this poison. ^ * 

On the Effects of the Corrosive Subhmate. —- When this 
poison is toltcn internally in very small and repeated doses, it 
18 absorbed into the cirtf:ulation, and produces on the System 
those peculiar eflects which arc produced bji other* pr^ara- 
tions of mercury. If it posses intu the circulation in Iwger 
quantity, it excites inflaminatiniv of some part of th^ alimen* 
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tary canal, the terqiinatiou of \vhicli may vary according^ 
as it exists in a greater or less degree. When taken' in a 
larger quantity still,*it occasions death inia very shoH s^ace 
of time. 1 had found, tiiat, if applied to a wounded surface, 
it produced a slough of the part to which it was applied, 
wi^out occasioning any affection o^ the general system. This 
led me to conclude, that tlie Effects of it, taken internally and 
in a lai'ge quantity, depended on* its local action on the 
stomach, and were not connected with the absorption of it 
into the circulation. 


That a sudden and violent injury of the stomach should be 
capable of tlius speedily proving fatal,* is not surprising, when 
we consider the powerful s^pathy between it and the organs 
on which life more iniinodiately deiieols, and the existence 
of which many circumstances in disease daily demonstrate 
to us. * o , ‘ 


The facts which have been stated, appear to lead to the fol- 
owing conclusions respecting the action of the mineral poisons 
which w ere emplpyed in the f(p*egoing experiments: — ' 

1. Arsenic, the emetic tat tar, and the muriate of barytes, 
do nut pi oduce their deleterious effects until they have passed 
into the circulation. , 


2. All of these poisons occasioA disorder of the functions 
of the heart, brain, and alimentary canal; but they do not all 
adect these organs in the same relative degree. 

M. Arsenic operates on the alimentary canal in a greater 
degree than cither' the emetic tartar or the muriate of 
barites. The heart is affected more by arsenic than by the 
emetic tartar, and mure by this last than by the muri<tte of 
barytes. , 

4. The corrosive sublauate, when taken internally in large 
quantity, occasions death acting chemically on tiie mucous 
tnembraiie of the stomach, so as to destroy its texture: the 
oigans more immediately necessary to life being affected in 
consequence of tlicir sympathy with the stomach. 

In making the comparison between them, we observe that 
the effects of mineral are loss' simple than those of the 
generality of vegei^le poisons; and, when once an animal is 
affected^by the former, there is much less chance of liis 
recovery tlian when he is affected by the latter.' 
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On the Modom of the^ Tendrils of Ffants, By Thomas 
• Asunuiy JCwrotiT, Esq. F. Jt. & 

The motions of the tendrils of plants, and tite efforts they 
apparently make to approach ^and attach themselves to con¬ 
tiguous objects, have been 8uppt)scd Ify^many naturalistK to 
originate in some degrees of sC;nsation and perception; and 
though other naturalists have rejected this hypothesis, few or 
no experiments have been made by them to ascertain with 
what propriety the various motions of tendrils of different 
kinds can be attributed to peculiarity of organisation, and 
the operation of external causes. 

T1u 5 plants selected were the Virginia creeper (the ampe- 
lopsis quinquefolia of»Michaux), the ivy, and the common 
vine and pea. 

A plant of the aifipelopsis, whicl', gww in a garden pot, 
was removed to a forcing house in’the end of May, and a 
single shoot froi^'it was made to grow perpendicularly 
aipvvards, by being supported i^that posit ion^by a very slender 
bar of wood, to which it was bcnind. Tlic plant was placed 
in die middle of the liouse, and was iully exposed to the sun; 
and ever} object arouin^it was removed far beyond the reach 
of its tendrils. Thus circauistanced, its tendrils, as soon as 
they w<*re lu'arly full grown, all pointed touards the north, or 
luck wall, which was distant about eight feet; but, not meet¬ 
ing with any thing in that direction to which they could 
a.'tach themselves, they declined gradually towards die ground, ' 
and ulliinutely attached theinsehes to tlu: stem beneath, and 
the slender bar of w ood. 

A plant of the same species was placed at tji'e cast end of 
the houke, near the glass, and wiis iir some measure skreened 
from the perpendicular light; when its tendrils pointed 
towards the west, or centre of thd house, as those under the 
preceding circumstances had pointed towards the iu>rth and 
back wall. This plant was ren)o\ed to the west end of the 
house, and exposed to the evening sun, being skreened, as 
in the preceding case, from»the perpendicular light; and iti 
tendrils, within a few hours, changed their direction, and 
again pointed to the centre of the.house, wdiieh was partially 
covered W'ith vines. This plant was then remuvea to the 
centre of the house, and lull^ exposed to the perpendicular 
light, and to the sun ;*and a 2 >>eee of dark-coloured paper 
was placed upon one side of it, just within reach of itj^ ten¬ 
drils ; and to this substance they soon appeared to be strongly 
attracted. The paper was then platted upon the opjiosite side. 
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under similar circumstances, und there it was sOon followed 
bv the tendrils. It was then remolded, and a piece of'plate 
glass watlsubstituted'; but to this substanoe the tendriK didi 
not indicate any disposition to approach. The position of 
the glass was then changed, and enre was taken to adjust its 
surKiec to the vary|n^ position of the suu, so that the ligiit 
reflected might continue to itrike the tendrils, u’hlch then 
receded from the glass, and appeare** to be strongly repulsei) 
by it. 

The claws or claspers of the ivy, to experiments upon 
which T shall now proceed, appear to be corticj 1 protru¬ 
sions only; but are capable (1 hiu e reason to believe) of 
becoming perfect mots, nnder favourable circumstances, 
l^xperiinents, in every respect nearlyi similar to the pre¬ 
ceding, were made upon tliis plant; hut I found it neces¬ 
sary to place the iK.Terent substances, ‘lO which I proposed 
that the claws should a/tempt to attach themselves, almost in 
contact with the stems of the pianti*. 'i,iobscrved that the 
claws of this plant evaded the Vght, just as the tendrils of tho 
ampelopsib had done ; and that they sprang only from such 
parts of the stems as were fully or partially shaded. 

It appears, therefore, that not only the tendrils and claws 
of these creeping dependent plant!., but that their steins also, 
arc made to recede I'rom light, and to press against the opaque 
bodies which nature intended to support and protect them. 

A tliird set of plants were trained almost perpendicularly 
downwards, but with' an inclination of a lew degrees towards 
the north: and the, tendrils of these permanently retained 
very 'nearly their first position, relatively to their stems; 
whence it appears that these organs, like tJie tendrils of the 
ampelopsis, and the claws of tlie ivy, are to a great extent 
under the control of light. 

A few other plants of the* same species were trained in each 
of the preceding methoils; but proper objects were placed* 
in different situations near them, with vvhich tlieir tendtils 
might come into contact; and I was by these racims ailbrded 
an opportunity of observing with accurtiey the difftrence 
between the motions of these and those of the ampelopsis, 
under similar circumstances; The latter almost immediately 
receded from light, by wliatcver means that was made to 
operate upon them; and tliey did not subsequently sho^** 
any dimosition to approach the points from which they once 
recc‘4'*d> The tendrils of the vine, on the contrary, varieil 
their positions in every period of the day, and after returned 
again during the night to tho situations they liad occupied 



WAKB OM THB BXTBMT 07 HOMAN «10UT. 6*la, 

, ’ 

* in the preceding morning; and they did .not so immediately, 
er so regularly, bend towards the shade of eonti^ous objects. 

The tendril of tl)p vine^ in its internal orgax^tiof^ U tm- 
parently slmilw to &e young succulent shoot, wd leaf-stalk, 
of the soqjie plant; and it is as abundantly provided with 
vessels, or passages, for the sap ^ and I have proved that it is 
alike capable of feeding a succulent 6ho</t, or a ieaf, when 
graHed upon it It appear/, therefore, I conceive, not inmro- 
bable, that a considerable quantity of the moving fluid or the 
plant passes through its tendrils; and 'that there is a close 
connection between its vascular structure and its motions. 

The actions of the tendrils of the pea were so perfectly 
similar to those of the vine, whep tfiey came into contact 
with any body, that I, nee<l not relate the observations I 
made upon that plant A .11 increased extension of the cellular 
‘substance of the bark upon one side^oCthe tendrils, and a 
correspondent contraction upon the opposite side, occasioned 
by the operation o^ tigh^ or the partud pressure of a body 
i4 contact, appeared, in every case which has come under 
my observation, the obvious cawu of the motibns of 4endriis; 
and therefore I shall Venture to infer, that they are the result 
of pure necessity only, uniiffiuenced by any degrees of sen¬ 
sation or intellectual power.* 


m 

Observations rdatiw to tbe Near attd Distqitt Sight different 
Persons. By Jamks Wahe, Esq. 

Tills paps* contains many cases of near-sighted persons, 
ivlth some remarkable changes produced in tlte siglit by 
different tcauses, authorising the following concldsions: 

1. That near-sightedness is rarely observed in infants, or 

even in fdiildren under ten years of%gc. It affects thejiigfaer 
classes of society more than the lower: and the instances 
arc lew, if any, m which, if the use of concave glasses has 
been adopted, increasing years have either removed or lessened 
this inwerfection. • 

2. That though the usual effect of time on perfect eyes be 
that of inducing a necessity to make use of convex glasses, 
in order to see nefu objects distinctly; yet sometimes, even 
alter the age of fifty, and alter convex glasses have been 
used many years for tliis purpose, the.eyes have not only 
ceased to derive benefit from them, when looking at j{ear 
objects, but they have required concave glasses to enable 
them to distinguish witli precision ohjeett at a distancy. 
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3. That though the cause of this change ibe not always ' 
known,” yet sometimes it lias been induced by the ..use of 
evacuating remedies, particularly 6f leci^hes applied to the 
temples; and sometimes by looking tlirough a microscope, 
for a continued length of time, for several successive days. 

4. That instances arc not'ancuinnion in which persons :&r 
advanced in life (viz. between eighty and ninety), whose eyes 
have been accustomed for a long^ time to the use of deeply 
convex glasses, when they have read or ivritten, have cca^od 
to derive benefit front these gldbses, and they have become 
able, without any assistance, to see both near and distant 
objects almost as well as when they were young. Although 
it be not easy to ascertaip the cause of this amended vision, 
it seems nut improbable that it is occasioned by an absorption 
of part of the vitreous humour; in consequence of which the 
sides of the e}e ci)lhy>'’c, and its avis/rom the coriua lo the!*^ 
retina is lengthened ; by which Tiltcration the length of this 
axis is brought into tfie same proportion* to the flattened state 
of tlie cornea, or crystalline, or both, wRich it had to thefe 
parts before the* alteration tjpdk place. 


Ah Account of some Organic Kemains found near Brentford, 
Middlesex / m a fjctter to Sir Joseph Banks. By Mr. J. ii 
Tniiimm. w 

The specimens litve been collected from two fields, not 
contiguous to each other; therefore, to avoid confusion, J 
shall take each field separately, first describing the strata 
as far as they have come w ithin my knowh'dge, ipd afterwards 
I shall speak of the organic remains iis they were rcspccti\’cly 
found in tho'^e strata. , 

llie first field is about lialf a mile north of the Tliames at 
Kew bfidge ; its surface vs about twenty-five feet above th* 
Thames at low water. Tlie strata here are first, sandy loam 
from six to seven feet, the lowest two feet lightly calcari'ous. 
Second, sandy gravel a tew<*inches only in thickness. Third, 
loam slightly calcareous from fine to five feet; between this 
and the next ^^ratum peat frequently intervenes iu small 
patches of onljr i few yards wide and a few inches thick. 
Fourth^ gravel containing water; this stratum varies from 
two to ten feet in thickness, and is alway.s the deepest in the 
))laces cQvafed by peat; in these places the lower part of the 
stratum becomes an heterogenemis mass of clay, sand, and 
graVel, and frequently exhales a disagreeable muddy smell, 
blfth, the main stratum of blue clay, which lies under this, 

♦ A 
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and extends under London and its vicinity. *The average depth 
bf thiiTcIay has been ascertained, by wens\hat have been dug 
thruugh*it, to be about two hundred feet tinder the surface of 
the .more level lands, and proportionably deeper under the 
hills, os’ appears from Lord i^encer’s well at Wimbledon, 
which is five hundred and sixty-seven fipef ^ecp. This stratum, 
besides figured fossils, contains*pyritcs and manjr detached 
nodules; at the depth of twenty feet there is a regular stratum 
of these nodules, some of which* are of very considerable size. 

In the first stratum, as lar as my observation has extended, 
ho remains of an organised body have ever been found, and as 
my search has nut been very limited, I may venture to say it 
contains none. In the second stratuih, snail shells, and the 
shells of river fish ha’ie been found, and a lew bones of land 
animals; but of inconsiderable size, and in such a mutilated 
state, that it cannot bb ascertained to what class they belong. 
In the third stratum, the horns and bones of the ox, and the 
horns, bones, and t«mh ofi the deer have been found, and also, 
im in the second stratum, snaj^ shells, and tlie shells of river ‘ 
fish. In the fourth ^stratum wefe found teeth and bones of 
both the African and Asia^c elephant, teetli of the hippopo¬ 
tamus ; bones, horns, an^ teeth of the ox. 

In the fifth stratum, natflely the blue clay, the extraneous 
fossils a”e cntiiely marine, wit]i tluj exception of some spe¬ 
cimens of fruit and pieces of petrified wood,, the latter of 
which may be considered os marine, because, when of sdRcient 
size, they are always penetrated by ti^edincs. The other ■ 
fossils from this stratum are nautili, oysters, pinna: niarina:. 
crabs, teeth and bones of fish, and a great variety of sniaL 
marine shells; this stratum has been penetrated hitherto in 
this field only to the depth of thirty feet, throughout which 
the specimens found were dispersed witliout any regularity. 

The second field is about one mile to the westwaixl of the 
former, one niile*«orth of the Thames, and a quarter of a mile 
to the eastward of the river Brent; its height above the 
Thame.s, at low watfr, is about rorty feet. 

In the first stratum, as in the other field, no organic remains 
have been observed. In the second, but always within two 
feet of the third stratum, have beep found the teetli apd bones 
of the hippopotamus; the teeth,and bones of the elephant; the 
horns, bones, and teeth of several species of deer; the horns, 
bones, and teeth of tlie%xj and the shells of river fish. . 

The remains of hippopotami are so extrc^ly abundant, 
that in turning over an area of one hundred ami twenty yards 
in the present season, parts of siy tusks have beendbund of 

• * B V a • . 
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this animal, beside^ a tooUi and part of the hdigfi of a deer; 
'part of a tusk, and part of a gritidur of an elephant; aAd the 
horns, with a small ^art of the skull, of an* ox. One bf these 
horns I had an opportunity of measuring, as it lay on the 
ground, and found it to be jfour feet and a half in length, 
following the curvf, and five inches in diameter at the large 
end; it was found impraclicdole to remove it, otherwise than 
in fragments, which I have preseived, and have hopes of 
being able to put a considerable part of it together. '1 he 
immense size of tliis horn is rendered more remarkable by 
another horn from the same spot, which measures but six 
inches in length. 

In the third stratum,' viz. calcareous loam, have been found 
the horns, bones, and teeth of the deer, the bones and teeth 
of the ox, together with snail shells and the Shells of river 
fish. • ‘ 


Oh a fossil Haman S^eh’ton, fpund at Guadaloupe. By M% 

' Ka.viQ, 

This singular fossil was found on the shores of Guada¬ 
loupe, below liigh-watcr mark, among calcareous rnck<,, 
formed of madrepores, &c. and not very remote from the 
'olcuno, called tlic Soufiriere 'flic block containing the 
nunian skeleton is eight feet long, two broad, and weighs 
about*wo tons; it is a very liard granular lime-stone, re¬ 
sembling calcareous sand-stone, containing a few venus and 
other shells, some cf wliich are unknown. The skeleton is 
tolerably perfect, with the exception of the skull and some 
vertebrae of tlifj neck, which are wanting. Sir H. Davy found 
some phosphate of lime in tlie bones, proving the presence of 
animal matter. 

Mr. K. does nut pretend to guess at tlte age of this fossil 
skeleton; but Sir Joseph Hanks, whose experience and ob¬ 
servation are niore.extensi^ consider^ it of very modern 
formation. Other fossil bones have been found in the same 
vicinity, and calcareous masses, or rocks, are now being 
furnied tlieiv. 'Diis circumstance seems to sanction the 
opinion Af the learned president, taking into consideration 
a so, thd contiguity of a volcano,* the probability of the tem¬ 
perature of the water being conjiderublpr raised at some times, 
and the known fact, that carbonate of Jinie, dissolved in water, 
is afterwardSji^eptisitcd in a comparatively short period, in 
a^lsscs of very hard and solid stone. Every person may ba 
eonvinc^d of the rapidity of the formation, and also of th«* 
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hardness o£|iach stone, by inspecting the inside of tca>UcttIus, 
in wMch w^r, vulgarly palled hard, is boiled. 

• __ • . 

On ihtk comparative Heat of arterial and venom Blood. By 

John Bafy, J^.D, • 

The experiments of Crawford being performed at a time 
when the process and mtAns of analysis were much less perx 
feet than at present, it is necessary they should be re})eoted 
before they can be received as correct results in the actual 
state of our knowledge. Dr. Davy operated on the blood of 
sheep and lambs; and it must be confessed, that tlie detail of 
his experiments will be read with*the \nore pleasure, that no 
animal experienced an^ pain from his researches. 

He began Wf depriving arterial and venous blood of fibrine, 
ascertaining their spct'itic gravity, the^wncr being 1047, and 
the latter 1050, placing them in glasses of equal dimensions, 
filling a similar glaff with water, raised to the same temper- 
•ture, and observing their relu^ve rate of cooling. In difter- 
ent experiments, he. found arterial blood &3.7, ahd venous 
9i, a result altogether incompatible with the theory of Craw¬ 
ford, but reconcileable tluit of Dr. Black, or the opinion 
of Mr. Brodie. The posterior portion of the brain he found 
from one to two degrees highpr than the anterior, and both 
were os much lower than the rectuin. The heat of the body 
generally diminishes in proportion to the distance from the 
heart. , ^ 

In general, the temperature of artcriakblood was from one 
to one and a half degree higher than that of venous; only one , 
de^ec was observed between the heat of th^ blood in the 
len and right ventricle of the heart. A newly-bom child 
raisi^d the thermometer to 96; after three days it rose it to 99. 


On the Structure of the starry Heavens. By Dr. Hs^schisu 

The Doctor begins with relating his observations on the 
relative magnitudes of the stars, consideruig those of the first 
magnitude to be equal to our sun ; he then dq^>rmines tlie mag* 
nitudes and changes in the a{mca(ance of a great nmnber of 
fixed stars; gives a history of the alterations which he hat 
noticed in the aspect of tlie sTdereal heavens during the last 
thirty years; ana describes those stars which have mereased 
in magnitude, or brilliancy; have lost or acquired surrouiidiog 

nebula:; or have had wings, tails, or other peculiarities. 

• - __ —^ ^ 
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He seems inclined to believe, from his obsdigrations, that 
new sidereal bodies are in a constant and progressive state of 
formation; that ndbulous appearances gradually assume a 
globular character; that the heavens are not inhiiite; and that 
stars have a “ compressing pawer." 

He considers th$ origin ana progress of sidereal bodies to 
be nearly iii the following orefer: — First, vague and indistinct 
nebulae like the milky way; secondly, detached or clustered 
nebula;, which consolidate into clusters of stars; thirdly', 
these stars, becoming more definite, appear with nebulous ap- 

f iendages in the different forms of wings, tails, &c.; and 
astly, that all are finally concentrated into one clear, bright, 
and large star, '< 

Dr. 11. concludes, that the progresswe discovery of nebulae 
will be equal to the improvement of our telcsco^ls, and that in 
proportion as we a\ c- po.>»sessed cf indre powerful space-pe¬ 
netrating instruments, ovill our knowledge of the sidereal hea¬ 
vens be extended. Many of his latter oWervations, directed 
to ascertain the, absorption 05 condensation of nebui,e, wei*o 
made on 'stars which he haVl before described, others were 
made on those whose places have, been determined by foreign 
astronomers. • 


On a new System of Ship Building, liy Mr. SrppiKos. 

NoTwinisTANDiNG the rapid progress in all the arts and 
sciences, no improvement in naval architecture lias taken 
place during many years. In order to make the simple, hut 
great improvement, which Mr. S. has introduced, more intelli¬ 
gible, he begips by describing the old structure of ships, of 
their keel and ribs, or ti/nbers placed at right angles, and the 
bottom and decks composed of parallel planks. According 
to the new construction, on which three ships liave already 
been built, and four more are in progress, the timbers are 
crossed with diagonal girders, at angles of 4>5, so that the 
whole frame is rendered much stiffer or more inflexible, and all 
parts of the structure made to ‘near their due portion of the 
pressure at the siyne time. The first advantage of this plan, 
is the prevention of what is called hogging, or having the 
centre MCOniie convex on the upper, and concave on the 
lower side. Mr. S. fills up the space between the timbers 
witb^pteces of wood taken from old^ships, made in the form 
of wdges, which are reversed, driven in tight, paid with tar, 
mwe impervious to water; so that sho^d an outer plank 
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gtart, the vfi^l will be in no danger of •sinking, as in the old 
systehn. .lliis method QOt only adds greatly to the stiffness 
and strength of the vessel, but also prevents the timbers and 
ffoorini; from becoming n^ey to the rot, occasioned by 
moisture and stagnant air. S. opposes the notion of ships 
being elastic, and contends (mt they arh^stronger and better 
in pro|>ortion as they arc non-elSstic, and capable 'of resisting 
pressure in wliatever direction it may be applied. Consider* 
^e advantage he also considers must attend his plau^ from 
superior stiffness and strength of the decks, composed of 
frame'Worl? with diagonal binders, so that the deck, instead 
of being a series of parallel boards,, having very little connec¬ 
tion with each other, and susceptible dT being detached in any 
emergency, will present a continuous mass of timber, having 
its grain placed in all directions best adapted to make the 
greatest possible rcsiltanc^ to any cxtaveal force. There ar$ 
many other minor improvements in this new method, such as 
obviating the necessity of much iron work, so tliat no extra 
^Weight is occasioned by the filing-up between tlie timbers; 
less ballast is reqi^red; much* old ship tmiber chn be used 
with advantage; and lastly, in the construction of a gun 
ship, 178 trees, of 50 f^et each, are saved. 


Experiments on the Vitality of Organised Matter. By Alex- 

AVDER CsiaiTON, M, D. ^ 

i 

The author having observed lliat organised bodies are in¬ 
fluenced by laws very different from those of chemistry, that 
living matter overcomes affinity and gravity, and that \vhen- 
ever life ceases, the decomposition «of organised bodies com¬ 
mences, seems thence to infer that there arc two kinds of 
matter, or that organised matter still retains soiyc latent 
vitalitj', notwithstanding its chemical decomposition. To as¬ 
certain this point, he made a variety of experiments on dif¬ 
ferent vegetables, on dried barks, flowers, &c. using decoctions 
of vegetable matter, exposed to the action of oxygen and 
otlier gases in glass tubes over mercury, and in all of them, 
except a decoction j>t' liquorice root, he discovered traces of 
vitality or fru tification In a few Says. The leaves T)f flowers. 
he always found yielded thef greatest quantities of orgimised 
CNT vitalic matter. • 
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Asfronomiced Ohservitiions rdating to the Sidereal Part-of the 
lieavenSi and its^onnection with the f^ulous Part; ar¬ 
ranged jar the Purpose of t^eritleal Examination. 
WihUAM Hkbscuel. ^ 

The observations 'containeA jb tliis paper arc intended to 
display the 'aidcreal^part of the heavens, and also to show the 
intimate connection between the tw^p opposite extremes, one 
of whiwh is the immensity of the widely diffused and seem- 
ingly chaotic nebulous matter; and the other the highly com- 
plicated and most artificially constructed globulaf clusters of 
compressed stars. 

Of Stars in remarhahk Situations with regard to JVehtdee, 
Among the great number of stars, with nebulosity dispersed 
between them, arc some in situations that deserve to be 
remarked. . ^ ^ ‘ 

A pretty bright star Jn the middle of a very bright nebula, 
about icy m length, and 2' broad. , * 

An extremely faint nebulosity extended from one stan. 
to a smallinr one,* at the distance of about 2' south of the 
former. 

Two considerable stars are involve^ in a very faint nebu¬ 
losity of 3' or 4' in extent. « 

That stars are not spread in equal portions over the celes¬ 
tial regions, is evident to 'the eye of every one who directs 
his view to them in a'clear ni^t; but if this wanted suiy 
proof, the star-gauges'Vould abundantly show that the greatest 
variety in their distribution takes place; for while in iny swi eps, 
many fields of view of the telescope were without a single 
star,^fliers contained every assignable number, from one to 
more than six hundred. • ' ‘ 

When clusters of stars are situated in very rich parts of 
the heavijns, they are generally of an irregular form, and very 
imperfectly collected; those which are in and very near the 
milky way may indeed be looked upon as so many portions of 
the great mass drawn together by the action of a clustering 
power, of which they tend to pror'e the existence. 

The stars of these clusters are in general very promis¬ 
cuously seatte^df they arc, however, sufficiendy drawn 
together th&l^ they form separate groups; and, in 

many pla^^ a defalcation or the number of stars surrounding 
the cljii^rs is already so far advanced, as to uidicate a tend- 
encjyb future insulation. 

y j^ ^utlines of clusters of stars in rich parts of the hA- 
voyk and, even of those that are insgJujcJ, are seldom suf- 

w 
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ficiently defined to arrange such cluster| by their figure ; and, 
as the following assortiwent contains some that 'are variously 
extended and ^fiereq||{y compressed, will be seen, from the 
•descciptions of a few of them, that the power which has 
drawn the stars together ntpi*^ have^ acted under diiferent 



broad, with many stars t ' ^ r 4- ' -l. • 
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scattered around it^o a ^ 
considerable distance. ' 

The constructloif of tkis cluster, s^ffy have arisen from the 
situation of inany^stars in the same»planei drawn towards a 
centre by the cl«sti.ri»g power; for any plane seen obliquely 
* will Jia\c the appearance of %n extended Iprm. 

A large clu'»tty of \ V f ^ j ^ V 
stars oi' a middling sire, ^ v 
irregularly extended, ^ 
and considerably rich. 

The stars are chiefly in 
rows. 

Here each row of 
stars may have a dif¬ 
ferent propondeiating 
attraction, but every 
row will attract all the 
other rows; nay, from the laws of gravitation it is evident, 
that there must be Mimewhere^ in all the rows together, the 
seat of a preponderating clustering power, which wifi act upon 
all the stars in the neighbourhood. 

Of gMwlar Clttsiers of Hiars. — The objects of this col¬ 
lection'are of a sufficient brightness to be seen with any good 
couynon telescope, in whiclf they appear like telescopic comets, 
or bright nebulae, and under this aisguisy we owe their dis¬ 
covery to many eminent astronpmers, but in ordgr to ascer¬ 
tain their most beautiful and artificial construction, the ap- 

f iHcation of high powers, noV only of penetrating into space, 
mt also of magnilyii^, are absolutely necessary. 

Oct. 4.1810. WJ-feet telescope. Space-pcnctrating power 
. 08 . Magnifying power 280. Having been n sufEi lent 
time at the telcacopavto prepare,the eye properly^or seeing, 
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minute objects, the the Conhoissancc des 'temps came 

into the held. It is a very bright olyect. * _ 

It is a cluster of of a round but tlie ver^ 

stars on the outside of globular dust*are generally a little 
dispers^, so as to deviate from^a perfect circular form. The 
telescopes which have “the greatest light show this best. 

It is very "gradually extrerafely condensed in the centre; 
but with much attention, even there/- the stars may be dis> 
tihguished. 

Tl>ere arc many stars in the field of view with it; but they 
are of several magnitudes, totally dif- 
ferent from the extremely small ones ' 

which compose thp cluster. *■ 

It is not possible to form an idea 
of the number of stars that may be 
in sudi a duster; bt»^ I think, w/? 
cannot estimate them by hundreds. ^^*^*3^* 

The diameter of the duster is about • 
one^fifth of the field, which ,gives ^ 

l'o3".6. ' ' • 

Of iAe breaking up the Milky \Vay» — Tlie milkjjr way is 
generally represented in astronomical. maps as an irregular 
zone of brightness, encircling the hedvena, and my star-gauges 
have proved its whitish tingp to arise from accumulated stars, 
too faint to be distinguished by the eye. The great difficulty 
of giving a true picture of it is a sufficient excuse for those 
r/ho have traced it on^'a globe, or through the diiferent con¬ 
stellations of an Atlas. Ccelestis, as if it were a uniform suc¬ 
cession of brightness. It is, however, evident that, if ever it 
consislld of equally scattered stars, it does so no longer; for, 
by.looking at it in a fine night, we may see its course between 
the constellations of Sagittarius and Persius, affected by pot 
less than eighteen different .shades of glimmering light, re¬ 
sembling the telescopic appearances of large easily resolvable 
nebulae; but in addition to these general divisions, the ob¬ 
servations detailed in the ])receding part of this* puj>er 
authorise us to at^cipate the breaking up of the milky way, 
in all its minute-p^irts, as the unavoidable consequence of 
the dustcrJng power arising out of those preponderating at¬ 
tractions wnich have been diown to be every where existing 
in its con^pass. 

157 mstances have been given of clAsters situated within 
tlie extent of the milky way. They may also be found m. 
Bodc's Atlas Ccelestis, whose delineation of this bright zoim 
,1 have taken for a standard. To thes^ must be added 68 
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mor^, which* are in the less rich pa^li|/‘bc what may be cuited 
tlie vafnishing borders of the milky wav; for this immense 
stratum of stars does not break off abruptly, as generally re* 
|1Hsented in maps, but gradually becomes invisible to the eye 
when the stars are no longer stdhcientlyjiumerous to cdlise tlie" 
impression of milkiness. • ' , ’ 

N(;w, since the stars of the milky way are permanently ex¬ 
posed to the action of d power whereby they are irresistibly 
drawn into groups, we may be certain that from mere cluster¬ 
ing stars, they will be gradually compressed through suc¬ 
cessive stages of accumulation, more or less resembling the 
state Of some of the 263 objects by^which the operation of 
tlie clustering power has been laW open to our view, till they 
come lip to what nidy be called the ripening period of the 
globular form, and total insulation ; from which it is evident 
tiiat the milky way must be finally broken up, and cease to be 
a stratum of scattered stars. * • - 

We may also draw ft very important additional conclusion 
*fi'om the gradual dissolution ef the milky ^ay; f^r the state 
into which the incussant action* of the clustering power has 
brought it at present, is g kind of chronometer that may be 
used to measure the time of its past and future existence; 
and although we do not know the rate of going of this . 
mysterious chronometer, it is. nevg'theless certain, tlmt, since 
the breaking up of the parts of the mjiky way.affords a proof 
that it cannot last for ever, it equal Ij^jiears witness that its 
past duration cannot be admitted to be infinite. ' * 


O/i some ttew Hlectro-chemlccd Phenomena. 'liy Wiuliau 

TuOMAS liHAXDEt JiS^. *. 

-When compound bodies, capabje of transmitting electricity, 
are submitted to the operation of the Voltaic pile, tlmir proxi¬ 
mate and ultimate elements are separated with uniform phe¬ 
nomena ; (wids are attracted towards the positively electrified 
surface, and a/haline and mflamimhh substances fake -an 
opposite direction, and colldbt at the negative pole. 

Of the uUimtUe chemical elements of jiudies, the greater 
number exhibit .the last-mcntiongd character, and i^iew only 
appear to be attracted towards the positive extremity.of tlie 
Voltaic instrument: and os bodies possessed of dissimilar 
electrical powers attrSet each other, it has been concluded 
tl^t the inhe'rent electrical state of the former is positive, that 
o^he latter "negative. 

When the flume ofa candle is placed between tw» surfaces 

• • E E 6 • 
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in opposite electric^ the negative surface becomes 

most heated; this circumstance mis cvonsidcred by Mr. jCuth- 
bertson as indicating Ibhe passage of eiectriCal fluid from the 
positive to the negative surface. 

The insulated flames of wax, pf oil, of spirit of wine, and of 
hydrogen gas,, only conduct positive electricity; dry soap, on 
tl)c contrary, and the flame of phosphorus, under the same 
circumstances, only transmit negative'elcctricity. 

I repeated Cuthbertson's experiment, and found that, when 
the electrical machine was in weak action, the negative surfaca 
not only became hot sooner than* the positive, but that the 
smoke and flame of the randle were visibly attracted towards 
it. I now removed the candle, and substituted the flame of 
phosphorus, when the ap|)earancea wert exactly reversed: 
the positive surface now became considerably warmer than 
the negative, and the^amc and smoke' of the phosphorus 
were powerfully directed upon* it. 1 coijpcived, therefore, 
that the flame of the candle was attiacteck by the negative 
pole, in consequeneg of the carbo^i and hydrogen with which it ' 
abounds, anti that the rapid formation of acid matter during 
the combustion of the phosphorq,H, was the cause of its 
attraction towards the positive pole : in ohort, that the a|>pcar> 
ances were consistent with the knowh laws of electro-chemical 
attraction. , , 

The attraction of acids by the positively electrified surface, 
and of alkalies and in^amniables by that which is .negatively 
electrified, is thus easily exhibited; and the theory which 
regards their mutual <attractive energies, as dependent upon 
their opposite electrical states, is confirmed by experiments, 
not less decisivp than those in which the Voltaic instrument 
was employed. ■ * 

Of the- former class, phosjihorus in slow and in rapid com¬ 
bustion, and benzoic acid, funiish the most striking instances; 
and of the latter, the combustion of potassium and camphor 
are excellent examples. 


Some Eseperiinents on the. ComhuslSon of the Diamond and 
other Carbomc^uS Substances. Jlu Sir HumphkhyDavy. 

r • • 

In tlic Y&ty first trials on the combustion of the diamond, 
I ascerts|ined a circumstance that I believe has not been 
noticed before; viz. that the diamond, when strongly ignited 
by the^ens in a thin capsule of platinum, perforated with 
many orifices, so as to admit a free circulation of air, continues 
^to bum in«nxygen gas, after Jbeing withdrawn from the focus. 
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The light it’affords is steady, and #Sbjbrilliai)t a red, as to 
be visible in the brightttst sunshine ; and the beat produced 
is so great, that iif one experiment, fn which three fragments 
of'diamonds weighing 1.84 grains only were burnt, a hne wire 
of platinum used for attaching them tp the tray was^’fused, 
and that some time after the diamonds Yere reiyoved out of 
the focus.' • 

From the results of difierent experiments, it appears evident, 
that the diamond affords no other substance by its combustion 
than pure carbonic itcid gas; and that the process is merely a 
solution of diamond in oxygen, without any change in the 
volume of the gas; for the slight al^sorption in the second 
experiment is scarcely more than a compensation for the- 
volume occupied by the diamonds consumed. 

It is likewise evident, that in the combustion of the diffSl^nt 
kinds of charcoal, wuU'r is*produccd; .x.'td from the diminution 
of the volume of ^ie gas, there is every reason to believe, 
that the water is» fornmd by the combustion of h^'drogen 
ajxisting in the charcoal. « * »^ 

The only chemical difference perceptible between diamond 
apd the purest charcoal, js, that the last contains a minute 
portion of hydrogen; but can a quantity of an element, less 
in some cases than -jo Aov) of the weight of the substance, 
occa.sion so great a difiereijce ip physical and chemical 
characters ? This is possible, yet it is contrary to analogy; 
and I am more inclined to adopt the ojiynibn of Mr. 'Pennant, 
that the difference depends upon crystallisation. Transparent ' 
solid bodies are in general non>conductars of electricity, and 
it is ])r(.'bable that thu same corpuscular arrangements which 
give to mutter the power of transmitting and polarising light, 
are likewise connected with its rclhtions to electricity; and 
water, the hydrates of the alkalies, and a number of other 
bodies which are conductors of electricity when fluids become 
non-conductors in their crystallised form. 

A small diamond, weighing .45 of a grain, was kept in a 
state of intense ignition, by the great lens of the Florentine 
Museum, in hydrogen gas ftir more than half an hour; but 
the gas suffered no change, and the diaingnd had undergone 
no diminution of weight, and was,not altered in appearance* 
C!harcoal, alter being intensely ignited in chlorine, is not 
altered in its conducting pow'er or colour; and this .circum¬ 
stance is in favour of tlte opinion, that tlie minute quantity of 
hydrogen is not tlie cause of tlie great difference betwetn the 
physical properties 'of the diamond and charcoal. 
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Obscrvatimis on the T^uncttous of the liruin^ iiy Sir Jii EUAun 

U0-UKy "Bart * * 


Bkfohe I enter into the particular effects that take place 
when pressure is nintl^e upon the brain by means of water, it 
is neccs.«ary, to incvtion, that sudden pressure of any kind 
upon the cerebrutn takes away all sensibility, whether made 
uj)on the external surface througli 7he medium of the dura 
mater, or upon t)ie internal parts through the medium of the 
ventricles, and sensibility returns as soon as the unusual pres¬ 
sure is removed. 

Although insensibilit;v is the common effect of undue 
pressure upon the eerebru7ti^ it appears, from what will be 
stilted, that it is not a necessary consequence of undue pres¬ 
sure upon the 

Concussion of the b??Hn produces«dc!iriani and coma; these 
symptoms may go off, aiUl yet, sometimes, yi a few days return 
and prove fatal. In the torpid state cOOmiortJy attendant upon 
any violent^ shake,being given the brain, the senses are so* 
much impaired, that little infirmation can- be gained respect¬ 
ing the effects produced upon the ij^ternal organs. 

Sudden dilatation of the l)lood-ves»els of the cerebrum, in 
consequence of exposure to the snn,*‘ is sometimes accompanied 
by delirium, loss of speech, and the power of swallowing 
A diluted state of tlie vyins of the cerebrum has been attendees 
with head-aches, whiyh are very severe when the body is 
"placed in a horizontal posture. 

When the smaller arteries of the cerebrum arc preternatu- 
rnliy enlarged, while those of the cerebellum are not, delirium 
lias taken place, followed by a fit resembling apoplexy, and a 
paralytic affection of one side. 

An obstruction to the p;\ssage of the blood through the 
right intc'rnal carotid artery, was attended by a succession 
of slight apoplectic fits, uiiaccompanied by any paralytic 
affection. 


A deep wound into the right anterior lobe of the brain, 
attended with infiammntion anef suppuration, produced no 
sensation whatever; the senses remained entire, and the 


person dkl not know that la ail was injured. 

The brain shooting out in tjie form of fungus, after the 
dura mater is w’ounded, has no effect upon any of the nerves, 
nor is it attended w'lth sensation ; but the inflamed pia mater 
gives glreat pain. 

TiOss of a portion of the* medullary substance of the anterior 
lobe of f^le cerebrum, proi'hiced no sympioiiis. Lofcs of u 
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* portion of one of the hemispheres wiw attended with difficulty 
of swallowing for twenty-four hours^ anfl slight, delirium of 
short dtiratiou. Ulceration of the anterior lobe of the brain, 
os-IowjIJuj the anterior cornu'of tlie lateral ventricle, but not 
connuuuicating with it, was attended w'ith paralysis of both 


unns. 


In a case of a penetrating woond into tlfo right hemisphere 
of the brain, with bone tyreed into its substance, while tliere 
was an opening for tJie discharge of matter, no effects ivere 
produced, except when the circulation was much increased; 
and then only head-ache and numbness in the lelt side. 

Pressure upon the ineduila spinalis in the neck, by coagu¬ 
lated blood, produced paralytic alFe^tiohs of the arms and legs; 
all the functions of the internal organs were carried on for 
thirty-five days, but the urine and stools passed involuntarily. 

lilood extravasated^in tl^^' cc^ntrai par^of the medulla in the 
neck, was attended with paralytic affeetjon of the legs but not 
of the arms. 0 * , 

• In a case where tlie substantjp of the medulla was lacerated 
in the neck, tlicro was paralysis in all tlie* parts below the 
laceration ; the lining of the (v«oplmgns was so sensible, that 
solids could not be svv^!Im\t*d, on account of the puin they 
occasioned. • 

Where the medulla in the back was completely divided, 
there was momentary loss of sight, foss of memory for iiftcen 
niiimti‘s, and pormunont insensibility iif all the lower }>arts of 
the Imdy. The skin above the division of the sjdnal marrow 
perspired; that b(?low did not. Tlie wwynled spinal marrow 
appeared to be extremely sensible. 


(Jfi J\'ifture <nid Ciiu,^v, <.f Puhe* lUt /Jr. 


V A R •I r. 


Da. l\ takes a review of the different theories ulnirli iwive 
been proposed to account ibr tlie phenomenon of pulsation, 
(jbserving that the greater part of physiologists had contented 
themselves with the opinion of Haller, that imlsation was oc- 
cisioned by the diastole and systole of the heart. 

llis view, however, of the question is much simpler; on 
examining different arteries where they wt're exposed to no 
obstruction or pressure, be Ibund that they had no pulse: by 
pressing the finger on an artery over a so(*t part of the body,- 
which yielded sufficiently to the pressure, no pulse was mani¬ 
fested ; but whenever an artery wu§ pressed over a solid^art| 
tiieii a pulse was immediately fouml. He repeated these 
operations several times, and unifonnlv found the same^*ffects 
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Hence he concludes, that the pulse is nothiiifj more than 
tlie re-action or impetus of the blood to maintain its rt'gular 
motion. The arterits appear only as canals through which 
the blood flows in a uniform and continuous current: dimi¬ 
nish the diameter .of the canaj^, and a pulse is immediately 
perceived. At eveijy junction of a vein with an artery, the 
internal diameter of the hitler is diminished, and hence a 
pulse ahvays appears i 


Ejrperimi'tits am^ Ohservaiiotts on (he Colours tised in Paint’- 
inys hy (he Ancients^ Jiy Sir IL JJ^iyw 


Tuk works ol* Theophrastus, Dioscorldos, Vitruvius, and 
Pliny, contain descriptions of the substances used by the an¬ 
cients as pigments ; but hitherto, I believe, no exporiuiental 
attcmj)t has been rnailc to identify thdn), or to imitate such 
ol' tliem as are {)ccuUar. The experiments of this philo¬ 
sopher have been made upon coloiuy found in the l>aths of 
Titus, and the rujns called tht% l)aths of la'via, and in the re 
mains of other palaces and baths of ancient Itoine, and in the 
ruins of Pom[)eii. He was enabl^^il to select with his own 


Imnds specimens of the dilferent pigments that have been 
found in vases discovered in tlie ISxcavations hdelv made be¬ 


neath the ruins of, tlie pal/ice of Titns, and to c<)ntpare tliem 
with the colours hxed on the walls, or detiiclied in iiagments 
of stucco; and ho way allowed actually to make exiierinienta 
upon the colours of the celebrated picture Nozze Aldobran- 
dine;'’ but lie adds,.‘‘When the preservation ol' a work of 
art was concerned, 1 made my researches upon nuire atoms 
of tlie colour, taken from a place where the loss was imper¬ 
ceptible : and, w ithout naving injured any of the precious 
remains of antiquity, I flatter myself I shall he able to give 
some inrorniation, not witliout interest to scieiuitic men as 


well as to artists, and not wlioily devoid of practical applica- 
tions.” 


Of the Red Colours of the Amients, — Hf these, three spe¬ 
cies are mentioned ; one bright* and approaching to orangi*; 
another dull-redand a tiiird, a piirplisli-rcd. On exposing 
the bright-red to the fl.iine^of alcohol, it became darker-red ; 
and on increasing tlie Iicul by a hlow-pijie, it fused into a 
mass haying the appearance of litharge, and which was 
proved to be this subsUinco by the uiction of sulphuric and 
muriatic acids: this colour is consequently minium, or the 
red oxide of lead. By other processes,'which are particularly 
de.scribe*d, he found that t|io dull red colour is an iron ochre. 



I 


DAVY ON THE PAINTS OF THE ANCIENT.^. *541 

anti the purj)lisli-rcd was proveif to he *an ochre of a dif- 
fereui tint. * 

In examining the fresdo-jteintings in the l>aths of Titus, he 
fotmd that those colours had been all used, the ochres in -par¬ 
ticular, in the shades of the figures, and |he minium in the 
ornamcMits on the borders. Tie founch another red on the 
walls, of 11 tint different from •those in Ihc vasd, and much 
brighter, and which liatj been employed in various apart¬ 
ments, and formed tlie basis of the colouring of the niche, 
and other jnirts of the cliamber in which the Laocoon is 
said to Jmve been found: this proved to be vermilion t»r 
cinnabar; lor, on heating it with iron filings, quicksilver was 
procurc'd. , • 

In flu* picture alrc^ady mentioned, the Nozze Aldobran- 
dinc,'" the reds are all ochres: on these reds the action of 


ncuis, of alkalies, ani of .^chlorine cov*J discover no truces 
cither of minium or verniilion in the'jdcture. 

Of the ydUur$^tf thg Anvimtu. — K large earthen pot, 
ft)uiul in one of the chambers the baths of Titus, contained 
a (|uantit^ of yellow paint, which, when sulnnitteif to chemi¬ 
cal exanimation, proved to be a mixture of yellow ochre wdth 
chalk. There were tlyce different yellows; two of them 


proved to be yellow ochresmiixed with chalk in different pro- 
jKjrtions; and the third, a yellow ochre, mixed with red oxide 
of lead or minium. 


Of Uie JBlm Colours of the Atwienfsl^ Different shades of 
blue are used in the different apartments of the baths of Titus, 
and several very fine blues exist in the ipixtures of their co¬ 
lours. These blues are of different hues, according as they 
contain larger or smaller quantities of carbonate of lime; but^ 
when this carbonate is dissolved by acids, they present the 
same body colour, a very fine blue powder, similar to the best 
smalt or ultramarine, rongli to the? touch, and which does not 
lose its colour by being heated to redness; but which becomea 
agglutinated and semifused at a white heat. 

t)f ancUmt G'/rcrtjr.—Tlie deep sea-green colouring matter, 
taken from the ceiling of the chambers called the baths of 
Livia, proved to be soluble in acids, with c^ervescence; and 
when precipitated from acids, it was re-dissolved in ^solution 
of amnionia, giving it a bright Liue, produced by copper. 
There arc several different shades of green employed in the 
baths of Titus, and on klie fragments foimd near the moiui- 
ment of Caius Cestius: there were three different varieties i 


a 


one, which approached to olive, was the common green earth 
of Verona; another, whi£h was a pale grass green, had the 
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character of carbonate of <5)pper, mixed with chalk; and a 
third, which was a sea green, was a combination of copper 
mixed with the blue copper frit. • » * . 

Of the Purple of the Ancients. — This was regarded as 
their most bcautifjd colour, and was prepared from shell-fish. 
According to \'itruvids, the colour dilFered according to the 
country from which ^le shell-fifth w'as brought; that it afforded 
a colour deeper and more approaching to violet Irom the 
northern countries, and a redder colour fi’oin the southern 
coasts. The finest jmrple had a tint like that of a deep-co¬ 
loured rose: and in painting, it was laid on to give the last 
lustre to the sandyx, a composition made by calcining toge¬ 
ther red ochre and sandaraCih, and which, it is inferred, must 
have been nearly the same as our criuLson. 


An Accoinit of some J^J.rperhnenfs with a large Voltaic Pnttery. 

By J. (L CuTLDREN^ Bsq. 

Tiir co'ppcr and zinc plates of this apparatus aic cmi- 
iiccted togetlier in the usual order by leaden straps; tJicy 
are six feet long, by two feet cigfit inches broad, eacli plate 
presenting square feet of surfa«,c. All the plates are at- 
taclied to a strong wooden frame, suspended by ropes and 
pulleys, which, being balanced by counterpoises, is easily low¬ 
ered and elevated, so^is to immerse the plates in the acid, or 
raise them out of it at pleasure. 

The first trials of .the power of this instrument were made 
in July 18ni, in the presence of several pliilosophical friends; 
but tlie effects then fell very sliort of .my oxpectalions, aris¬ 
ing, as I afterwards Ibund, from a defect in the cousi'ruction, 
which has been since remedied, and another copper-plate 
added to each member ol'’the series, so that c\ery cell now 
contains one zinc and two copper-plates, and each surface of 
zinc is opposed to a surface ol* copper. 

The battery was moderately excited by a ,charge of one 
part acid, diluted with iO parts <4' water. 

Bxp. 1. A platina and a gold wire being conncc'ted and 
introduc^ed into the electrh'al (ircuit, the platina w'as instantly 
ignited ; the gold remained unaffected, 

Ejp. 2- A similar arrangeuient of gold and silver wdres. 
llic gold was ignited, the silver not. 

7s^. 3- llie same with gold and copper. No perceptible 
difference in the state of ignition; both metals were heated 
red. «i 
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Eocp. 4, *Gol(l and iron. The ironr was ignited; the gold 
micfunigcd. ^ 

lixp. 5. PlatiAa and iron. The iroh ignited instantly at 
the point of contact, next the pole of the battery. Then tlie 
platina became ignited throng]) its whole extent. After this 
the iron became more intensely licated Jhan the platina, and 
the ignition of the latter decrAised. 

li'jrp, 6. Platina and^zinc., The platina was ignited : tlic 
zinc was not; but melted at the point of contact. In a sub¬ 
sequent experiment, the zinc did not melt; but the platina 
ignited as before. ^ 

Exp. 7. Zinc and iron. The iron was ignited: the zinc 
bore the heat without fusing. * 

Exp. 8. Lead anfl platina. The lead fused at the point 
of contact. 

Exp. 9. Tin anti platina. The tin fused at the pm'nt of 
contact. No igni|ion of eitlicr wire* took place in tlic two 
last experiments.* • 

• Exp. ]0. Zinc and silver.* The zinc wjis ignited before it 
melted: the silver .was not ignited. • 

Exp. II. Alternatloias of platina and silver, three times 
repeated: all the platma wires were ignited,, and none of the 
silver. * 

Exp. 12, One zinc wire bclw,t'en two platina: both the 
platina wires wtjre ignited, the zinc npt, 

Exp. 13. Oiu' iron between Uvo platina. Both the latter 
first ignited; then the iron, wdiieh soon became most heated* 
and fused. • 

iVom the foregoing results, tlu' order of the conducting 
powerii of the nieUilif tried is silver, zinc, gojd, copper, iron, 
and platina. Tin and lead I’use so immediately at the point 
of contact, that they cannot l)i; placed- Between gold and 
copper the difference is trifling; and with reganl*to platina 
and iron, their relations to each other, in this circumstance, 
seem to be affected by elevation of temperature. It may be 
observed, that the ordtn* of the above metals, as conductors 
of electricity, nearly follows that of their powers to conduct 
heat. ^ • 

In an experiment in which equal lengths of two phtfina wires, 
of unequal diameter, (the larger being tlic smaller of 
an inch,) were placid together in the circuit parallel to each 
other, tlie thicker wir^ was ignited, because it conveyed more 
electricity witliout proportional increase of cooling surface. 
Wlu n connected continuously, tlie order of ignition waa 
reversed. 
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T! 1 C exp riments.which I now proceed to mention, were 
made with the battery in a high st^.te of excitation ; and I 
consider them as representing nearly the n'laxiniurn of effect 
whicli it is capable of producing. As the quantity of acid 
was increased from time to tiijio, and that previously added, 
i>iVen almost, spent b^'tore frosli was put in, it is not easy to 
s sy exactly what proportion ifc bore to the water; perhaps 
tlie largest may be stated at about On this, as on for¬ 
mer occasions, I tbnnd a mixture of nitrous and sulphuric 
acids to produce the most powerful and permanent effects. 

Exp. 1. Five feet six inches of platinu wire, of an 
inch in diameter, were Jieated red throughout, visible in full- 
daylight. ** 

Erp. 2. Eight feet six inches of pKitina wire, of an 
inch in diameter, were heated red. 

Exp, 3. A bar of pfetina, one-sixth an inch square, ami 
2[ inches long, was also heated red, and,.fused at the end; 
and, ' • 

Exp, 4. , A rouMiI bar of the same rnctal, of an Inch' 
in diameter, and 2^ inches in' length, was heated bright-red 
throughout. « 

Exp, 5. Fino points of boxwood cliUrcoal intensely ignited 
ill chlorine, neither suffered an^ change, nor produced any 
in the gas. The result wvui similar when heated in azote. 

I endeavoured to ascertain if there be any difference in the 
degree of heat prodiujd at either pole of the battery, by 
placing tivo small earthenware cups, eacli containing an equal 
weight of mercur}', ir. the circuit, and connected together by 
a platina wire of such size and length as to be kept constantly 
ignited. The mercury iii the cup connected wirli the zinc 
end of the battery attained, in 20 minutes, tenqierature of 
121^, that in tlic other cup 112^ 

The battery, even in its most active state, conununicuted 
no charge to the Leyden phial. 


On the Safety Lamp, By Sir lIu^imnEY Davy, 

In an introduction to his paper on*lhc subject, Sir Humphry 
Davy observes, that it is impossible to converse with persons 
in the neighbourhood of the coIMeries where explosions have 
happened from the fire-damp, and not to be strongly affected 
b^' the accounts tiiey give of the destruction oi* human life, 
and thd variety oriiumun misery, which liave been (iroduced 
by these dreadful accidents. By a single explosion in tlie 
Felling colliery 91* jiersons were destroyed, and niLVirly as many 



645 


DAVY ON TIi:=' SAFr.TY LAMP. 


fuijiillos plunged into deep distress; arid t!ie frequency o1 
the occurrence of these catastrophes^ noAvithstauding the hn« 
proveiticnts in thcb ventithtion of the inhvi'S, and the continued 
aetivity;of the persons concerned in the,carc of the works, had 
almost produced a feeling of despair in the miiids of many 
benevolent persons as to the’possibility of linding a remedy 
suiiiciently simple and economical to be fised in flic mines. 

When he found that qxplosivc mixtures, adn^itted through 
narrow metallic canals, brought in contact with flame, burnt 
only at the surface where they issued, he had iiopes of kcep- 
ing up a constant flume from explosive mixturi^s issuing from 
tubes or canals; but, on trying this, even in atmospherical air, 
it failed, ('oncoiving that the iailurtfwas o^\ing to the great 
cooling powers of tin; metallic sides of the canal, it occurred 
to him to try the metallic wire-flame sieves, and with these 
lie hud jierfect success. 

lie im lo.^eil a very small lamp in'a^<;yliiider made of wdre- 
gau/e, having api'i'turcs in tlic square inch, and closed 
• all apertures except those of tlic gauze, and introduced 
the lamp burning lirightly vvifliin the cylinder into’a large jar, 
containing several ([uaiis of the most explosive mixture of gas, 
from the distillation of coSl, anti air; the flame of the W’ick im¬ 
mediately disappeared, or# rather was lost, for the wdiole of 
the interior of the cylinder became lilkd with a feeble, but 
steady, flame of a green colour, whkh liurnt for some minutes, 
till it had entirely destroyed the explosive poXver of the at¬ 
mosphere. 

W'ire-gauzc may tliercforc be substituted for horn or glass 
in the safe-Umtirns, or safe-lamps to he*ised in the coliicries, 
and no air-fcedi'rs lylow the flame will be necessary. J’lie 
wiiv-gTmze admits a free eirculutiortof air, w-hth* it emits con¬ 
siderably more liglit tlum couinioii horn, Sir liumpliry hsiB 
had small cylindrical caps id* \firc-gauze made to,fit small 
lamps by a screw, wln'cli are almost as portable ns a common 
candle w itiiout a candlestick; and which arc trimmed ai d 
supplied with oil through safe apertures, without the ne¬ 
cessity of taking ott‘ the c#ip. A similar cap may be used 
willi the common cundljtf of the colliers introduced b}* an 
aperture made tigjjt witf^oist pipe-clay.* IJrass-wire gauzo 
of the proper degree of fineness*is manufactured Wr tlie use 
of mills and for sieves.’ Gauxe which contained 3600 sper- 
tures in a square inch,,is sufficiently fine to prevent explosion 
used as a cylinder; but it did not bear the proof of a concentred 
explosion from a close glass vessel. Gauze of 5000apertures 

to the square inch stood, however, this severe test. He has 

• • • 
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generally used gau2e ,of 64-00 apertures; and he has seen 
plated wirc-giiuze, ^iliich Is sold at Edinburgh, so fine, *that 
tlie scjuare Inch contains 13,200 apertures.^ * 

With the wire-safe-lamp, or guarded candle, the miner may 
explore all parts of the mine where explosive mixtures exist, 
and the state of the Same wilfshow him the degree of con- 
Umiliuition of the air\ As thot fire-damp mixes with the air, 
the flanie will enlarge. When the fire-damp lias reached its 
explosive point, his cylinder will be filled with fianie ; but the 
flanie of his w'ick w'ill appear witliin the flame of the fiix'-damp. 
As the iaflanunahle gas increases in quantity, the Hiunc of tiie 
lump will disappear, and the flame in his cylinder will become 
paler; and this ought tc bc^ signal to him to leave tliat part 
of the w'orkings. For when the flame the fire-damp is ex- 
tinguislied, tliough the air may be sufficiently respirable to 
enable liim to make gqpd his way, yet it *^'3111101 be breathed 
safel}' for any conslderajile length of' time. 

Thus it appears from tlieso experln[lcnt^f,,that no new lamp 
or other, apparatus is necessary to prevent explosions ; that, 
the lamps in hse, wlicn covered with a wire-gauze screen, 
arc not only perfectly sufficient to preserve the miners from 
all danger, but even may be used to ^consume tlie firc-tlajup 
by burning it tp show tliem light, ^lly surrounding tlio lamp 
with a fine wire-gauze screen, saturating the screen witli fire¬ 
damp and inflaining the wlfole, the wire, if lino, and the aper¬ 
tures not exceeding ^,,61 of an inch, may lie made red hot w^illi- 
. out exploding the circunianibient fire-damp. With a small por¬ 
tion ol‘ fire-damp in (he screen, the flume of the lamp is visible; 
but when a considerable portion is thrown into it, the whole 
becomes one‘entire^flame. In this mamier*the carburetted 
liydrogen gas nlay be burned under the screen witluAit the 
least danger of exploding tlie gas around it. 

I'lie fvosent paper contahis a variety of experiments to 
ascertain the smallest number of apertures in u square iiu li 
wdiich can used without danger of exploding. Wire- 
gauze havi^^ertures ,*„th of an inch, when the wire became 
red hot, CStpbded; but gauze witli apertures^ only of 5 ^-, wvre 
perfectly secure even w'ith the gre|^st heat. In some ofTiis 
experiments, Sir Ifuinphry ust-J gauze ha^ng 6000 apertures 
in a square inch, which wa% found as perfectly secure as a 
brick wall could have been aguiiist explosion. 
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0/j. iiic bifmnw of the Nerves. Jit/ TV. JVjlson Pur up. 

J V WfU l)o(ni loi*^ knoArn that when the nerves wlitcli supply 
t);e vo!nnk;ry muscles are deranged or divided, the powers of • 
the iiif’scle are injerlered with, and that any injury done to 
tin- mrves which supply the ofgans of ^ieerction, interrupl or 
nnuiiiy the furietions of the ghvid, and tlfe composition oflho 
secretion. 

1‘hat the function of 9igestion is connected with the oper- 
•tiou of tlu; eighth pair of nerves, Dr. Tliilip proves by feed- 
g I ribbits with parsley, and immediately after di\ iding 
'iiohc nerves in t)ie neck. After some hours the animal was 
' hied, and the pa»'s]ey found unchan^d in the stounich. Jn 
unotlu r cxpctipient tjie rabbit was fed, and the nerves divided 
; lieforc ; their cxtreniitios were covered with tin foil, and 
tl'ic hair oj)posite thw stomach being removed, a shilling was 
hiid npim tfuit .spot; the Toil and th'e shilling were then con¬ 
nected with a bi^M-cry of 47 four-inch plates, the action of 
Iilch was coulinued by dilute muriatic acid for twenty-six 
liiuirs^ when tlie animal was kTll^'d, and tlie^>arsleywas as per¬ 
fectly <ligcstcd, s,iy?i Dr. Pliilip, as in ihestouiacli of a healthy 
rabbit. Hence Dr. WilsBn Pliilip conclurics, that nervous in- 
HnciKi' and yubanic inlliUitKC are identical. 

'fhe rcmauulci* ol’ the piiper relates principally to the gcncr- 
atiiMi uf heat in aninials, which'Dr Philip referSj with Mr. 
l^i'odie, to the inKuence of the nerves* lie considers animal 
licat as <\ M'cn tion. 


of the Fret uf those Auitnals piogressive 

."unfp'N ttfu be eobitd on in Opposition (0 (havity. Py 
S!7- J\> u: u:i) llosir. 

'fin l;:i i rc.: gecko, a native of Java, possesses thjs power: 
it is a»i ..idiuai of considerable size, weighing i^bove five 
oueee-. i'.;’-. h foot has live toes, which terminate in a crooked 
claw : r- iiu"! the toe there are a set of transverse open¬ 
ings nr pockil:. with seirj^ted edges- When these attach 
theiiiselves to llie wall, the pockets are extended by a set of 
museies adapted for the purpose ; a vacuufli is formed in each, 
and the consequent pressure c/f the air is sulKcieftt to keep 
the foot attached to the wall, and to support the weight of 
the animal. The strijcture of the top of the head of the 
cclilneis remora, or sucking-fish, and tlie structure of the feet 
of flies, must be similar- * 
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Cy /Ae Construction and Extent of the Milky Way. Ey. Sir 

W.^Hersciieu - ‘ , 

Of all the celestial objects, consisting of stars not visible 
to the eye, the milky way is the most striking; its fnoneral 
appearance, without }ipplying*a telescope to it, is that of u 
zone, surrounding our situati&n in the solar system, in the 
8ha|>e of a succession of differently-condensed patches of 
brightness, intermixed with others of a fainter tinge. 

The breadth of the milky way appears to be very unequal. 
In a few places it does not excettl five degrees; but, in several 
constellations, it is extended from 10 to iCi. In its course it 


runs nearly 120 degreed in. a divided clustering stream, of 
which the two branches between Serpeetarius and Antinoui 
ai'e exjjanded over more than 22 degrees 

That the sun is within its plane, may’ be seen by an ob¬ 
server, in tne latitude of about GO degrees ; for, when at 100 
degrees of right ascension, the milky wajjvs in the east, it 


will, at the same time, be in tlje west at 280; while, in its 
meridional situation it will {xiss through (’assiopea in the 
Zenith, and through the constellation of the cross in the 
Nadir. ' , 


I 


From this survey of the milky way by tlie eye, I shall now 
praeoed to show wluit appears to be its construction, by ap- 
j;l}ing to it tlie extent of telescoj)ic vision. 

FVoni tlie formula winch has been given, I calculated a 
set of apertures, which, by limiting the light of the finder of 
my seven-feet refleetpr, would reduce its space-penetrating 
power to the low gauging powers tw'o, three, and four. I 
tlicn limited, in the same manner, the space-penetrating 
j)Ower of my night-glass, by using calcuL:tcd apertures, such 
as would give the gauging powers five, six, seven, and cigliL 
l^Vom the space-penetrating fjow'cr of the se\en-feet refleelor, 
I obtained, limitation, the successive ganging powers nine, 
ten, anvl upwards, to seventeen. And iasLly, by limiting the 
space-pcuctrating power of iny ten-feet reflector, I carried 
the gauging powers'from sevontct«.i to twciity-eiglit. 

With a ten-feet reflector, reduced to a gauging power of IH, 
I saw a great nmiiber of stars: tl^ey.were of very different 
magnitudes, and many whitish appearances were so faint, 
that their consisting of stars remained doubtful. The power 
19, wliich next I used, verified fhc r jality of several sus- 
pected\stars, and increased the lustre of tlie former ones. 
With 20, 22, aftd 25, the same progressive verifications of 
sn^poctedc stars took place; andthoiitA vihich had been verified 
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bv the preceding powers, received gAil/sequent additional 
illumtimtiotu With the whole space-penetrating power of the 
instrunlent, wliicli is ^8.67, the cxtremciy taint stars in the 
field of view acquired more light, and many still fainter suft- 

f jccted whitish .points could not be verified for want of a still 
nglicr gauging power. Tlic Stars whibh filled the field of 
view were of every various onicr of telescopic fiiagnitiules; 
and wt*ro probably scatt^Tcd over a space extending from 
the 201th to the fJ l Ith order of distances. 

From the great diameter of the mirror of the 40-feet tele¬ 
scope, we liavc reason to believe, that a review of the milky 
way with tin's instrument tvould carry the extent of this 
brilliant arrangement of stars as, fai* into space as its pew- 
trutiug power can rea^jh, which would be to the 2300dth order 
of distances; and that it would then probably leave us again 
in tlie same uncciiaiftty aj the 20 fc('r telescope. 

What lias been said of the extend and condition of the 
milky way, in sc^iifi’al (/ my papers on the construction oi 
itlie heavens, with the additioy ol' tlie observations containt'd 
in tliis attempt, to ^ive a nioiv correct idea* of its'profiindity 
in space, will iit arly contam all the general knowledge we ct*u 
ever have of this niagnjfieent colleetion ol' stars. To enter 
upon the sidiject of the c^mtenls of the heavens, in the two 
cinnparativcly vacant spares on cacli side adjoining the milky 
way, the situation of globular clusters of planetary nebula', 
and of far extended nebulosities, vvojld greatly exceed the 
compass of this paper; I shall fherefore only add one re-, 
markable conclusion, that may bo dravyn from the experi¬ 
ments which luive been made with the gauging powers- 

Let a circl*f. drawmwilli the radius of the twTifth order of 
distances, represc'iit a sphere contfiining every star that can 
bo seen by the iiak(;d eye ; then, if the breadth of the milky 
way were only tive degrees, aiftl if its proiundity did not 
exceed tlic 9v-K/dtli ordi^r ol* distances, the two parallel lines 
in the figure, representing the breadth of the milky way, will, 
on each side of tlic cctitre of the inclosed circle, extend to 
more than the 39th order of distances. 

From this it follows, that not only our sun, but all the 
stars we can see witii the eye, arc deepfy immersed in llie 
milky way, and form a componeiit [Xirt of it. 



6i>0 lIKttiiClIifiL ON TliU UiS'lANCE OF STAHS. 

t 

I 

I ^ 

• I 

Astrmwmical Ohservntums and I^pmmmtSy selected /b-r ike 
Purpose of OJtcertaininf/ tJie rvlatirc Plstapcf^ of Clucters of 
SinrSt aitd of invosthfattny how far the Power of our Tfe- 
lescojms may he expvctef! to reach mto Sjnicey when directed 
to ambiguous celestud Ofgect%. By Sir Wh. Herschel. 

In my last jxipcT on the looiil arrangement of the celestial 
bodies in space, I have shown how, l,>y an equalisation of the 
light of stars of different brightness, we may ascertain their 
relative distances from the observer, in the direction of the 
line in which they are seen; and from this equalisation, a 
method of turning the spacc-penetrating power of u telescope 
into a gradually increasing ffpries of gauging powers has been 
deduced, by which means the profundity in space, of every 
object conj?itting of stars, can be ascertained, as far as the 
light of the instrument which is used upon this occasion will 
reach. 

When tlie nature or construction ,of a* celestial object is 
called ambiguous, this expression may be looked upon as ro-t- 
ferring either to tne eye of the observer, or to tlie telescope 
by which it has been examined. 

Ifa cluster of stars in a very small, telescope will appeal 
like a star with rather a larger diamvter than stars of the same 
size generally have, we shall certiiinly be authorised to con- 
('Judo, that an object seen m a larger and nu^re perfect tele- 
scope as a star with ^rather a larger diameter, is also an 
ambiguous object, and might possibly be proved to be a cluster 
of stars, had we a superior instrument by which we could ex¬ 
amine its nature and construction. 

This seems to throw some light upovi a species of objects 
called stellar nebulae, 140 of which have l>oon inserted in iny 
catalogues. For, as it has just been mentioned, that a lO-h'et 
telescope^may become a finder to a 20-fcct one, the 20-feot 
telescope itself will bo but a finder to objects that are so far 
out of its reach as not to appear otherwise than ambiguous; 
nay,- tlic 4()-feet telescope, when it is but just powcrlid 
enough to show the cxistcn(*e of ,an objeei wiiieh decidedly 
differs from the appearance of a star, ma} truly be called 
a finder-. 

Celestial objects can only be said to remain ambiguous, 
when l^e teles opes that have been directed to them Idave it 
undetermined whether thev are compq^ed of stars or of ne¬ 
bulous matter. 

In fo qb'^ervations, the gauges applied to the milky way 
wvsc to bo arrested in their ]>rogress by the extreme 



IlERSCHEt ON THE DISTANCE OE STA{IS. 6M 

smallness auJ faintness of the stars; thts^con, however, leave 
no dou|)t of the progressive extent of the starry regions; for 
when, in one of the observations, a faint nebulosity was sus¬ 
pected,'ihe application of a lugher magnifying power evinced 
that the doubtful appearance was owing^^an intermixt^^ of 
many stars that were too minute to be distinct^ perceived 
with the lower power; hence wc may conclude, that when 
oUr gauges will no longci* resolve the milky way into stars, it 
is not because its nature is ambiguous, but because it is 
fathomless. 

In the depth of the celestial regions, wc have hitherto only 
been acquainted with two different principles, — the nebulous 
and the sidereaU The light of tlie nebulous matter is a)m- 
paratively very faint, find, except in a few instances, invisible 
to the eye. It is also in general widely diffused over a great 
expanse of space, in wdnth, by an .increase of faintness, it 
generally escapes ^ic sight: the light of stars, on the con¬ 
trary, is comparati'^ely \\:ry brilliant, and confined to a small 
^oint, except when many of llicm arc collected tggether in 
clusters, wl)cn their* united lustFc sometimes takes up a con¬ 
siderable number of mimics of space; but in this case the 
stars of tliom may be seen in our telescopes; and by the ob¬ 
servations that have been jfiven, it appears that when they are 
viewed with iMstruinents gradually inferior to those wldch 
prove them to be clusters of stars, their diameters, seen with 
less liglit and a smaller magnifying pow'cr, are generally con¬ 
tracted ; a globular cluster is reduced to a comctic appear- • 
ance, to an ill-dofiiu'd star surrounded l>y nebulosity, and to 
a mere small star with rather a larger diainetei\thau stars of 
the sarpe si'/e gcni^rally have. In consequeneg of these <‘on- 
siderations, it seems to be highly probable that some of the 
coinetic, many of the planetary, and u considerable number of 
the stellar nebulas are clusters of stars in disguise, oir account 
of their being so deeply immersed in space, that none of the 
gauging powers of our telescopes have hitherto been able to 
reacli them. The distance of objects of the same appear¬ 
ances, but wliich are of a flcbulous origin, on the continiry, 
must be so much less than that of the fori^jer, that their pro¬ 
fundity in space may probably nqt exceed the ^>00d^j order. 

The. method of equalising ^the light of stars on which the 
gauging power of telescopes has been established, may klsobe 
applied to give us an climate of the extent of their powrer to 
reach ambiguous celestial objects. 

When the united light of a cluster of stars is visible to the 
cyC, there will then be a certain nuytimuin of distanced:o which 

* • F F 2 • . 
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th(! same cluster njight be removed, so as strn to remain 
visible in a telescope of a given space-penetrating power; 
and if the distance df this cluster can be Ascertained l)y the 
gauging power of any instrument that will just show the stars 
of the order of the profuncl'ty, at which the cluster could 
still be seenjis an apibiguous object, may be ascertained by 
the space-penetrating power oY the telescope through which 
it is observed. But as the aggregate brightness of the stars 
depends entirely on their number and arrangement, this 
method can only be used with clusters of stars tliat have been 
actually observed. 


On the Anomaly in the Variation of the Needle. By Captain 

ScORESBY. 

The following are the results of his dhservations; 

All the iron on board a ship has a ti^ndency to become 
magnetical, the upper ends of the opposit(5bars being south, 
and the lower north poles in t^e northern hemisphere, and' 
vice versd. * 

The combined influence of all the,iron is concentrated into a 
focus, the principal south pole of winch being upward in the 
northern heniisplicre, is situated ifi general near the middle 
of the upper deck. , 

This focus of attr,aetion, which appears to be a south pole 
in nortli dip, attracts th5^ north point of the compass, and pro- 
'iluces the deviation in the needle. 

This deviation varies with the dip of the needle, the position 
of the compass, and the direction of the ship’s head. It 
increases and ^liminishcs with the dip^ and vanishes at the 
magnetic equator. It is ‘a maximum when the ship's course 
is west or east, and it is proportional to the sines of the angles 
between the ship’s head and'^the magnetic meridian. 

A compass phiced in either side of the ship’s deck, directly 
op)>osite to the focus, gives a correct indication on an east or 
west course, but is subject to the greatest deviation when the 
fsliip’s head is north or south. * 


Theory of MisU. ■ By Sir H. Bavy. 

XiAKP and water are cooled after sunset in a very different 
mann^. The impression of cooling on the land is limited to 
the sut^face, and is very slowly transmitted into the interior ; 
whereas in water the upper stratum, when cooled, descends, 
and has bs place supplied by warmer water from below. The 
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surface of the water will, therefore, in oalfh and clear weather, 
and*in temperatures above 45® Fahr., beVarmer than that of 
the contiguous laad; and, consequently,*the air above the land 
will bo cooler than tliat above the water. When the cold air, 
therefore, from the land mixes with that above the water, both 
of them containing their due iJroportiofi of aqueous vapour, a 
mist or fog must be the result# ^ * * 


Oa, the Geohyy of Plymouth ami *is Vicinity. Py 

Mr. WnwBiiY. 

The mountain limestone of Plyqfouth lies directly upon 
duy-slate, and is remarkably .scanty in organic remains: it 
ijicludcs certain cav^^nR, perfectly insulated, some of which 
are incrusted with stalactite, and present nothing remarkable. 
In others, the author lifts discovered certain fossil bones in 
caves without any^stalactical incrflst<ftion, having only a little 
dry clay at tin? bottflm. “ The cavity was entirely sur¬ 
rounded by compact lirnesto»e rock, aboiit eight^fcet above 
high water mark, S5 feet below the surface of the rock, 174 
yards from the original 4ace of the quarries, tind about 120 

J i^ards in that direction trom the spot where the former 
)ones were found in irflb.” 'fhe bones are those of the 
rhinoceros, the bear, and an aninial of the doer kind, and of 
another aniniul of the size of the beiy. 


The Croonian Lecture; cr^ Microscopical Observations on the 

Prain and Nerves. Py Sir Pverard UoMKy Part. 

11 

Tins paper shows that the materials of •which the brain 
ami nerves are composed exist in the blood. Bauer ex¬ 
amined the optic nerve, and found it to consist of many 
bundles of fine fibres, formed of very minute globules united 
•by a soluble transparent jelly. “ By the discovery of this 
trans])urent substance,** says Sir Everard, “ we become 
ac(]ualntcd with tlio nature of the medullary structu' e of the 
nerves, and can Ibrm some idea of their action, which till now 
I confess mysi'lf to have been totally unacquainted with, 'fhe 
nerves as well us the retina are composed of tliis^ewly dis¬ 
covered transparent substance, which is very elastic and soluble 
in water, and glohuU|p of and , oVo P^rts of an inch in 
diameter. Its transparency and solubility account'for its 
having rcmaimul concealed; and were it not coagufable, in 
whi'.'h state it becomes opaque, its existence might even now 



054> HOME ON THE BKAIN AND NEUVES. 

* . 

be considered as equivocal.” The brain is also, ‘according to 
Ikucr, a conglnnicfatc of globules and soluble mucus; the 
former arranged into*fibrcs and bundles, held together'by the 
latter. It is pervaded by blood-vessels, but the arteries never 
anastomose, and the veins, which are very small, are supplied 
with valves, and perform the* office of lymphatics, carrying 
the absorbed matter into thq superior longitudinal sinus. 

“ That the cortical part of the brayr is the seat of memory, 
is an opinion,” says Everard, “ which I have long enter¬ 
tained, from finding that any continued undue pressure upon 
tlie upper anterior part of the brain entirely destroys memory, 
and a less degree materially diminishes it. Pressure upon the 
dura mater, where the s!vull,has been trepanned, puts a tem¬ 
porary stop to all sense, which is restoretl the moment that 
pressure is removed; and the organ appears to receive no 
injury from repeated experiments qf thk. kind having been 
made. In hydroccphalps; jvhen the fluid is in large quantity, 
and there only remains the cortical pqrt of/he brain and tho 
pons Varplii connecting it to the cerebellum, all the functions 'J 
go on, and'the me'mory can retain passages of poetry, so as 
to say them by heart; but a violent shake of the head pro- 
. duces instant insensibility. Pressurg in a slight degree 
produced in one case complete derangement, with violent 
excess of passion, both of which went off upon removing, by 
the crown of the trepan, tWe depressed bone.” 

And .adverting to the abundance and office of the trans- 
, parent mucus, Sir Everard says, “ There can be ne doubt 
that the communication of sensation and volition more or 
less depend upon it.** Indeed, it is evident that tho.so func¬ 
tions cannot be ascribed to any individvahcoinponent of the 
brain and nerve's, but belong to them as entire structures. 

The remainder of this part of the lecture is taken up in 
attempting to show that the ab'>ve-inentioned mucus exists 
ready formed in the blood, and tliat it is the medium “ by 
which the colouring matter is attached to the surface of the 
red globulesand tliat fat may exist in the blood. The 
next portion of this lecture is dovoted to the provision for 
carrying off the fluids taken into the stomach, whenever the 
quantity or quality interferes with the ^process of digestion. 

To do this by the route of the thoracic duct was not only 
too circuitous to correspond with the general simplicity of 
the operations of nature, but was mixing these heterogeneous 
liquids' in too crude a state, with the general circulation of 
the bloSd. That tliere was some unusual mode of conveying 
6uids from the stomach to the urinary bladder, I have upon 
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n •'’<>r»nor occasion ostnblii^hecl, since tli^/ arrived there when 
botti the pylorus and tiiorucic duct tied up, and the 
spleerf was remowjd oift of tlie body i but till the fiict of 
ViMvidar vessels supplying tlie office of absorbents was ascer¬ 
tained, any opinion respectuf^ the route of fluids from the 
stomach must continue to be entirely hypothetical/' 

Sir Everard then deinonstralcs the* existcAce of such 
vessels, and describes ^Uunr situation and apjiearance, by 
engravings of Bauer's druwinjjs. 

“ To show tlie course of the absorbed fluids, as well as to 
give a clear idea of every thing connected with so important 
a discovery, a drawing ol’ the spleen, the vas breve, and 
cardiac portion of the stomach, anfiexed; and as the trunk 
of the splenic vein fojrms one of the trunks of the vena port*, 
the licjuids are directly carried to the liver, forming a part 
‘ of the materials einpioyejl in producing the bile ; the remain¬ 
der only returning by the vena cava Jo the heart. 

This additio^il fjyantity of liquids passing along the 
. splt‘iiic vein accounts for its being five times the size of the 
artery, as well as for tlie bloSdiivthat veiA having a greater 
proportion oi‘ serurti than the blood in any other, w^hich has 
been long asserted, and wdiich 1 found by actual experiments 
to be the ; hut lx*ing unable to account for it, as 1 can 
notv, 1 was w illing to admit that the inode of measuring might 
be erroneous/’ * 

The sjilcen is then shown to ^4)nsist of blood-vessels, 
between which there is no cellular membrane, the interstices^ 
being filled with scrum, and with the colouring matter of the 
blood from the lateral orifice in the veins, whey these vessels 
are distended; wbieb serum is afterwards removed by the 
absorbents belonging to the organ, and darned into tlie 
thoracic duct by a very large absorlicnt trunk ; so that from 
this mi'chanistn the spleen appears to he a reservoir for the 
superabundant serum, lymph globules, soluble mucus, and 
colouring matter, carried into the circulation immediately 
after the process of digestion is completed/' 


TAe JSakcriait JLeciuniy on tAe Composition a7id A?talj/sis qf 
ilte injlammuhle ffdseous Conipounds restdtmg fmnn the cfe- 
sh uclive Distillulion of Coal and Oil; vritli sotne JRemarhs 
on tiu'ir relative Aeating and iUuminc^ing Powers^ Py ^ 
IVjLUAM Tiioj^as^Phasbk, JSsq. 

Thk gases used in the following experiments,'except 
where it U otherwise exjircssly stated, were those employed 
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f(»r the common pulppses of illumination; the coal gas being 
that supplied from ttie Company's works in Westminster; and 
the oil gas furnished^by the dccompdsitiontof cortnnon*'wlmle 
oil, in an apparatus erected for that purpose at Apothecaries’ 

all* 

My lirst object, in the exaifiination of coal gas, was to as¬ 
certain its specific * gravity; and tlie first that I examined 
was so low as -4430, and purified in^ the usual way, by con¬ 
densation in cold vessels^ and passing through lime water, it 
was as high as .4*940. 

Having filled the gasometer with pure olefiant gas, it was 
allowed to issue from a brass jet, having a single perforation 
of of an inch diameter, under a pressure of a half inch 
column of water; it was then infiamivl} uud regulated by 
means of a stop-coek, so as to produce a light equal to that of 
a wax candle burning witli full brilliancy; the relative 
intensity of the light of these flames was ascertained by a 
comparison of shadows. Under thpse l^rcumstanccs, the 
consumption of gas was found ^ G-W cubical inches per hour, i 
or 0.37 cukical Icet. * Whea th^ same burner was used with 


oil-gas, it consumed 800 cubical inches per hour, or = 0.47 
cubical feet- 

I now employed an Argand burner, with a cylindrical glass, 
constructed in the usual way, with 12 holes, each of the same 
dimensions as that of the dmglc jet, and forming a circle 0.7 
inch diameter. • The pressure being 0.5 inch, the flame was 
so regulated as to burn with its full intensity without pro- 
'uucjng smoke, and its light being nicui^urcd by a comparison 
of sliadow's, it w'as found eqOal to 10 wax candles. The 
consumption ot’gas amounted to 2G00 cqbical niches, or about 
u cubical foot and a half par lictur. 

’fhe apertures of burners for coal gas require to be consi¬ 
derably larger than tluise for olefiant or oil gas. In the 
burner emjiloyed in the Ibllowing experiments, each hole was 

inch diameter, and the circle upon the circumference of 
which they were placed, was 0.9 inch diameter. I'lie light 
of the flame was found equal to,five wax candles only, and 
the consumption of gas per Imnr amouTited to (>500 cubical 
incJies. ‘ 


With admixture of six parts by measure of liydrogcn wnth 
five of olefiant gas, the light of th^; flame was somewliat more 
. intenseand the quantity of gas coysumod by the same 
burner*, so adjusted as not to smoke, was 0000 cubical inches. 
It affpears from the above data, tliat to produce llie light 
of ,10 wax fandh'S for o»'e I'.our, tlic-re will be required,— 
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*• 2600 cubical inches of olclianl gas. 

487.5 - • - oil* gas. 

18120 - coal gas; 

• ^ - 

and that the quantity of oxygen consumed 

by tlie olefiant gas will^e = 7800 cubic inches. 

by the oil gas - * = 11578. 

by the coal gas ^ - «= 21516. 

• 

To ascertain the relative heating powers of the flames of 
oleliant oil, and coal gases, I employed the 12-hole Argand 
burners mentioned above, and placed over each, as near to 
the lump glass as was consistent wfcith a clear flame, a clean 
copper boiler, 2.5 inches deep dnd five inches in diameter, 
slightly concave at*bottoin, capable of holding rather more 
than a quurt'of wa^^^r, with an inmiersed thermoraoter, and a 
small vent for steam, ft cout-iincd two pounds of distilled 
water, which W42s«raiscd to the J)oilmg point in similar times, 
naniely, 20' by c^ach oV tlu^ flames; so that it would appear, 
* that to raise a quart of wutA'^iVoiu 50^^ to 212°, at* 80 inclie.s 
barometrical plcb^nl^t^ requires 

S70 cubiclil inches of olefiant gas. 

1800 - • - - oilgas. 

21 h0 - - - coal gas. 

From this experinu nt it inay be iyfcnvd, iliat the air of a 
room equally lighled by oil and c(7td gas, will be much less 
heated by the. former than tin* latter ; but tluit the actual 
heating power of the flaiiiOM is in tlu; drn ct iiUio ol'iho quan¬ 
tity of olefiant gas 


lisrpenmrnts or* the Cotutoit-itfir^rt of several biases into l/quids. 

liif Fa a. * n l!t v. * 

Mu. Faraday s experiments were made on. sulphurous 
acid, sulphuretted hydrogen, carbonic acid, euchloriiic, ni- 
tro.U!? oxide, cyanogen, ammonia, muriatic acid, and chlorine. 

- Sulplnirous Acid — Mercury ami conccTntrated sulphuric- 
acid were scaled up in a bent tube, and, being brought to one 
end, heat was carefully applied, whilst the other erAl was pre¬ 
served cool by wet bibulous paper. Sulpliurous acid gas was 
produced where the heat acted, and was condensed by the 
sulphuric acid above;*but when the latter liad become satu¬ 
rated, the sulphurous acid passed to the cold end of l4ie tube, 
and was condensed into a liquid. When the wdiole tube was 

cold, if the sulphurous acid returned on to tfie mixture * 

* * y 5 * • 
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of sulphuric acid and culpliatc of inqrcury, a poition was re¬ 
absorbed, but the rc!^ remained on it without mixing. 

Liquid sulphurous rucid is very limpid and colourless, and 
highly fluid. Its refractive power, obtained by comparing -it 
in vrater and other media, witji water contained in u siniiiar 
tube, appeared to b^ liearly equal to that of water. It does 
not solidify br become adhesfve at a teinperuture of O' F. 
When a tube containing it** was opened, the contents did not 
rush out as with explosion, but a portion of the liejuid eva¬ 


porated ra])idly, cooling another portion so much as to leave 
it in the fluid state at common barometric pressure. It was, 
however, rapidly dissipated, not producing visible fumes, but 
producing the odour of (Ibre^sulphurous acid, and leaving the 
tube quite dry. A portion of the vapour, of the fluid received, 
over a mercuruil bath, and examined, proved to be sulphurous 
acid gas. A piece of ice dropped,into*tlie fluid instantly 
made it boil, from the heat coinniunicalcd by it. 

To prove in an unexceptionable niayner Vhat the fluid, was 
pure sulphurous acid, some sulp^iurous acid gas was carefully * 
prepared o?'cr mercury, and n long tube perfectly dry, and 
closed at one end, being exhausU^d, was filled with it: more 
sulphurous acid was then thrown in by,u condensing syringe, 
till there were three or lour atmosj^ieres; tlie tube remuined 
perfectly clear and dry, but on cooling one end to O ', the fluid^ 
sulphurous acid condensed,"and in all its characters was like 


thi\t prepared by the fuf/'ior process. 

. iSulpliurous acid vapour exerts a pressure of about two 
atmosplieres at 4*,5" 1\ Its specific gravity was nearly 1.4*2. 

Sulphurettid Hydrogetu — A tube being bent, and scaleil 
at the shorter end, strong muriaiic «Hcid w*{is poured in 
through a smalf funnel, so‘as nearly to fill the phort leg wiili- 
out soiling the long one- A piece of platinum foil was then 
crumpled* up and pushed iiV, and upon that were put iWig- 
rudhts of sulphurct of iron, until the tube was nearly full. 
In this way action was prevented until the tube was sealcd- 
If it once conuncnccs, it is almost impossible to close the 
tube in a manner^ sutficiently stroifg, because of the pressing 
out of the gas. ^^'JfVhen closed, the muriatic acid was matlc to 
run on to the cBi^Iphurot of iron, and then left for a day or 
tw'o. oi' that time, much protonuiriatc of iron 

had on placing the* clean end of the tube* in a 

mixti^j^rice and salt, w'arming the other end, if necessary, 
bj water, sulphuretted hydrogen in the liefuid state 

di^^W'over. 

jil^e li^ui4. sulphuretted hydrogen was colourless, limpid. 
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and excessively fluid. It did not mix^with the rest of the 
fluid in the tube, whtcl^ was no doubt saturated, but remained 
. atancling on it. When a tube containing it was opened, the 
liquid immediately rushed into vapour; and this being done 
under water, and the vapo^ir collected and examined, it 
proved to be sulphuretted hydrogen »gas. ^s the tem¬ 
perature of a'tube contahflng some of it rose from 0° 
to 46'^, part of the fliwd rose in virpour, and its bulk dimi¬ 
nished ; but there was no other change: it did not seem 
more adhesive at 0° than at 45°. Its refractive power ap¬ 
peared to be rather greater than that of water: it decidedly 
6ur{)ussed that of sulphurous acid. The pressure of its 
vapour was nearly equal to 17»atn?osphercs at the temper¬ 
ature of 50°. • 


Tlie specific gravity of sulphuretted hydrogen appeared to 
be 0.9. * .• 


Carfmnic Add- — The materials used in the production of 
carbonic acid, w#rc carbonate of ammonia and concentrated 


sulphuric acid ; the manipuljition was likq that described for 
sulphuretted hydrpgen. Much stronger tubes are, however, 
required for carbonic qpid than for any of the former sub¬ 
stances, and there isnnone which has produced so many or 
more powerful explosion!. Tubes which have held fluid car¬ 
bonic acid well for two or three weeks together, have, upon 
some increase in the warmth of the weather, spontaneously 
exploded with great violence ; aml^flic precautions of glass 
masks, goggles, &c. which are at alf times necovssary in pur-» 
suing these experiments, are particularly so with carbonic 
acid. 

C'aWl^nic acid is a limpid colourless hody,^extremely fluid, 
and ifioating upon the other contents of the tube. It distils 
readily and rapidly at the diftercr.ee of temperature between 
S2° and 0°. Its refractive power is much less than that o. 
water. No diminution of temperature to which I have been 
able to submit it, has altered its appearance. In endeavour¬ 
ing to open I he tubes at one end, they have uniformly burst 
into‘fragments, with powefful explosions. 

Its vapour exerted a pressure of 36 atiuospheres, at a tem¬ 
perature of 3sr. , 

Euchlorinc. — Fluid euchlorine was obtained by inclosing 
chlorate of potash and sulphuric acid in a tube, and leaving 
them to act on each nther for 24 hours. In that time there 
had been much action, the mixture was of a dark /eddish- 
brown, and the atmosj)hcre of a bright yellow' colour. The 
inixiure was then heated up tp 100°, and the unoccupied^ 
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end of tlic tube coolc^'to (P; by degrees tlie niixlure lost its 
dark colour, and a very fluid ethereul, looking substance con¬ 
densed. It was not **misciblc with a smafi portion oV the 
sulphuric acid-which lay beneath it; but when returned on to 
the mass of salt and ;^cid, it W 4 ^.s gradually alisorbed, render¬ 
ing the mixture of a much deeper colour even than itself. 

Euciilorine thus obtained is^a very fluid transparent sub¬ 
stance, of a deep yellow colour. A tube containing a povtion 
of it in the clean end, was opened at the opposite extremity; 
there was a rush of euchlorine vapour, but the salt plugged 
U|) the aperturewhilst clearing this away, the whole tube 
burst with a violent cx|>losion, except the small end in a 
cloth in niy hand; wliere ^tho euchlorine previously lay, but 
the fluid had all disappeared. 

Nifroiis Oxide. — Some nitrate of ammonia, previously 
made as dry as could be by partial decomposition, by heat in 
the air, was sealed up *in a bent tube, an^ then heated in 
one end, the other being preserved cv?ol. •JJy repeating the 
distillation ^once qt twice in this way, it was found, on * 
after-examination, that very little of the salt remained unde- 
cornposed. The process requires vire. 1 have had many 
explosions occur with very strong tuber, and at considerable 
risk. " 

When the tube Is cooled^ it is found to contain two fluids, 
and a very compressed atmosphere. The heavier fluid, on 
examination, proved to water, with a little acid and nitrous 
'oxide in solution; die other was nitrous oxide* It appears 
in a very liquid, limpid, colourless state; and so volatile, that 
the warmth of the hand genenilly makes it disappear in 
vapour. The application of ice and salt trondenses abMlldance 
of it into the liquid state %ain. It boils readily by the dif¬ 
ference of temperature between 50"^ and 0*^. It does not 
appear to* have any tendency to solidify at — 10®. Its re¬ 
fractive power is very much less than that of W'ater, and less 
than any fluid'that has yet been obtained in these experi- 
meiits, or than any known fluid. A tube being opened in the 
air, the nitrous oxide immediately bursts into vapour. 

The pressL.ro of,its vapour is equal to above SO atmo¬ 
spheres at<45°. 

Cy'tnoffpn- — Some pure C)^anuret of mercury was heated 
until perfectly dry A portion was then enclosed in a green 
glass tvbe,^*<he same manner as in'the former instances, 
ami bi^ilfj^Jectcd to one end, was decomposed by heijt, 

other end was cooled. The cyanogen soon ap- 
li'fuid : it was limpid, colourless, and very fluid 
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not altering its state at the temperature of 0°. Its re- 
fradtive power is rather less, perhaps, thtm that of water. A 
tube 'contaitu'ng it beiAg opened in the air, the expansion 
within .did not appear to be very great; and the liquid paAd 
with comparative slowness int(^ the state of vapour, producing 
great cold. The vapour, being collected over mercury,' 
proved to be pure cyanogen. * * 

A tube was scaled uj\with cyanuret of mercury at one end, 
and a drop of water at t}#'othcr; the fluid cyanogen was 
then produced in contact with the water. It did not mix, at 
least in any considerable quantity, with that fluid, but floated 
on it, being lighter, though apparently not so much so as 
etlier would be. In the coursjp of* some •days, action had 
taken place, the water had become black, and changes, pro¬ 
bably such as are known to take place in an aqueous solu¬ 
tion of cyanogen, rtxurr^d. The pressure of the. vapour of 
cyanogen appeared to be 2.6 or utmospheres at ^5" Tahr. 
Its specific gravii^ was nearly (KO. 

1 Ammonia .—When dry chjjoride of silver is put inf.o ammo- 
niacal gas, as dry as it can be •made, it abkorbs a large quan¬ 
tity of it; 100 grains co^idcnsing above IJtO cubical inches of 
the gas: but the corqpound thus formed is decomposed by 
a temperature of 100° ‘Fulir. or upwards. A portion of 
this compound was sealed up in a bent tube, and heated in 
one leg, whilst the other was codied by ice or water, 'fhe 
compound thus heated under pre^jgure, fused at a compara¬ 
tively h/w temperature, and boiled up, giving off ammoniacal. 
gas, which condensed at the opposite cjnd into a liquid. 

Liquid ammonia thus obtained was colourless, transparent, 
and very fluid. Its refractive power surpassdd that of any 
other of the fluids described, and that also* of water itself. 
When the chloride of silver is allow'ed to cool, the ammonia 
immediately returns to it, reniftining with it, and ^roiluclog 
the original compound. Durihg this action a curious edtn- 
bination of effects takes place : as the chloride absorbs the 
ammonia, heat is produced, the temperature rising up nearly 
to 100° ; whilst a few inches ofl', at the opposite end of the 
tube, considerable cold is produced by the evaporation of the 
fluid. W^hen the whole is retained at* the temperature of 
60°, the ammonia boils till it ifi dissipated and reA^ombiried. 
The pressure of the vapour ’of ammonia is equal to about 6.5 
atmospheres at 50°. »lts specific gravity was 0.76. 

IHuriaHc Acid, — When nnule from pure muriate 'of am¬ 
monia and sulphuric acid, liquijl muriatic acid is Obtained 
tuleurless. as Sir Humphry D^vy had anticipate^. Its re- 
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fi’uctive power is greater than that of nitrous oxi^ie, but icsJt 
than that of water ; is nearly equal to that of carbonic acid. 
Tlie pressure of its vapour at the temperature of 50° is equal 
tofroout 4-0 atmospheres. 

Chlorine* — The refractive Rpwer of fluid chlorine is rather 
less than tliat of watyr^ The pressure of its water at 60° is 
nearly equal to four atmospheres. 

Mr. Faraday made many similar <experiiTients on other 
gases, though he could not succ#d in condensing any others 
tiian those mentioned. 


Qh^ermtions on fhe - M^gratim. of Birds* Bt/ Bdhard 
JicsNiCR, M*lh Communicated hy the G* 

It is not tny intention, in the following'pages, to give a 
general history of the niigration qf birvls. The order in 
whicli they appear and clisappear, their respective habits, and 
iiiuny other observations, ha^e been given*»'ith considerable 
accuracy .by several naturalists, ^who liave paid attention to 
tliis ver}^ curious subject. It‘is with a view of representing 
some facts, hitherto unnoticed, chi^'jly with respect to the 
cause^ which excites the bird, at cerUiin seasons of the year, 
to quit one country for another, thui I communicate the fol¬ 
lowing pages to this learned body. 

But before I proceed to state my observations on this head, 
it may be necessary toM/Wuce some arguments, first, in sup- 
|)ort of the reality of migration, the tact itself not being 
generally admitted; gnd, secondly, against the hypothesis 
of a state of torpor, or what has been called the hibernating 
system. " % 

In the first place, the ability of birds to take immensely 
long flights is' proved by the observations of almost every 
person conversant with the 'seas. To the many instances 
already recorded, I shall add the following: — 

My late nephew, Lieutenant Jenner, on his passage to 
Newfoundland, saw, on the 20th of May, the hobby hawk. 
It came on board, and was sccuecd. The day following a 
swallow came on board. At this time the* ship was steering 
a course direct for that island, and was not within the dis- 
tance of a hundred leagues'of any land. His brother, tlie 
Rev. G. C* Jenner, in crossing the Atlantic, observed an owl 
(of wliat species he could not precisely ascertain, but he 
believel^ it to be the common brown owl,) gliding over^the 
ocean* with as much apparent ease as if it had been seeking 
for a moyse among its native fields. Wild geese have fre* 
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(]uontly4ecif shot in Ncwfoundland> whose crops were plen- 
tifulJy stored with maize, or Indian corn;*Gonsequcntly, these 
birds must have taken a*prctty bold flight in a short space of 
time, as corn of this kind is cultivated within a vast dis* 
tancc of that island. These, however, 1 do not consider as 
migrations of any farther consequence, than just to show the 
powers of the wing. # * ' 

My ingenious friend ^nd neighbour, the late llev. Nath. 
Thornbury^ who had occasioilally visited Holland, iiifornied 
me, that A pigeons about the Hague make a daily maraud* 
ing excursion, at certain seasons, to the opposite shore of 
Norfolk, to feed on vetches, a distance of forty leagues. 
Now,4nay not this be almost coi^dcwed as daring a Higiit as 
that of the bird wliicdi crosses the Atlantic? For it is not at 
all probable that the shores of this country can be visible to 
the flock W'hen they «et out. 

Again. Is there not something* extraordinary in the 
pigeon, wliicli cuu/In a^few hour?;, find out its home, though 
,taken away iii a box and totally excluded from the Jight, to 
the distance of ^OU miles, a? jn that bird which*quits one 
shore to seek anotllcr, whatever may be tiie extent of inter¬ 
vening seas ? I'lie i'acl seems to be, that w'c, the liUk lords of 
the cnafion^ are too pronGb to measure the sentient priiici[)le 
ill animals by the scale of our own ideas, and thus, unwil- 
liiigly, allow them to possess faculties wiiich may surpass our 
own, though peculiarly appropriat^^'jo their ’respective na¬ 
tures ; but a little reflection must compel us to confess, tliat , 
they are endowed with discriminating powers totally unknown 
to, and for ever unattiiinable by man.* 1 have no objection 
to admit tlie possih^^ty that birds may be ovel'taken by tl;e 
cold of* winter, and thus be thrown into the situation of otlicr 
animals which remain torpid at that season ; though 1 must 
own I never witnessed tlie fact, nor could I evqr obtain 
evidence on the subject that to me satisfactory: but as 
it has been often asserted, may [ be allowed to suppose, that 
some deception might have been practised with the design 
of misleading those to whoiy it might seem to have appeared 
obvious ? For fur be it from me to insinuate that the subject 
has been wilfully misrepresented by tho^^e naturalists who 
have stated it as a fact. Yet hovr careful should we be in the 
investigation of all subjects in natural history, which may 
captivate, by their apparent imvelty! 

If birds crept into holes and crevices to hibernate, would 
tliey not, like quadrupeds, creep out again in a lunguUf state, 
their fat all absorbed, and their bodies emaciated \Vc sei? 
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this fact cxemplihedr in the heilge-liog, one of'tlic%nost ro- 
huirkable of our hiUernating animals, which retires to it^ hut 
at the ^approach of ewinter, with vai/t stores of &t pltfced in 
every situation where nature could find room for it. This fat 
is its only source of nutrition for the winter, which, by 
tlie time the sun r^ifses it to fresh life and activity, is ex* 
hausted, add the animal coivies forth thin and emaciated. 
But the case with birds is extremely different* If, on the 
first day of its appearance, a niartin, a swift, or a j^dstart be 
examined, it will be found as plump and fieshy as awny season 
during its stay; it appears also as strong on the wing, and as 
full of activity at that period us at any otiicr during its abode 
with us. How the cuckodf^at disappears at so early'and so 
hot a season as^the first week in July, ran become torpid, is 
beyond the power of conception. 

The apparent incapability of thq, landrail to perform the 
task of migration has fitten been so strongly adduced as a 
presumptive argument in fkvour of ^he f^>crnating system, 
that those who do not admit ^that of migration, were it toi 
r(;main umioticed,' might urgait as an objection. It must be 
admitted, that a superficial examination oV the .habits of this 
bird tends to favour the supposition .of its incapacity for so 
great an exploit, as it oilen risev from the ground like a 
half animated lump, and seems, with difiicultjs to take a fiight 
of a hundred yards ; but Tet us remark its powers when seri¬ 
ously alarmed.' Should, ^t be forced upon the wing by any 
• extraordinary cause, by tiic pursuit of a hawk, for example, 
the velocity of its flight, and tlie rapidity of its evolutions to 
avoid the common enemy of its race, will at once ap|>eur. 
This is no very rare exhibition. Nocesaity here, as in migra¬ 
tion, becomes the parent of exertion, wliieh, when thus'called 
forth, cannot be sliown in a much greater degree by any of 
the feathered trilie. The rtioor-hen (wliich winters with us) 
gives another instance of w'hdt a bird, which appears so much 
to want activity in its ordinary flights, is capable of perform¬ 
ing when exertion is actually required. When pursued by a 
hawk, and self-preservation calls up all its powers, it may be 
seen to rush up into the air with anuizing velocity, almost as 
high as the eye can reach, then darting down with an equal 
pace, it often, by such rapid Inanceuvres, escapes the destruc¬ 
tive talotis of its swift pursuer. ' 

It is a remarkable fact that the swt^llow tribe, and proba¬ 
bly m&ny other birds which absent themselves at stat^ pe¬ 
riods, ^lould return annually to the same spot to build tfieir 
nests s^wift, which for nine months has some distant 
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region 4l^ roUin in, was selected for the*purpose of an experi- 
nietu to assertain this with precision. -'At a farm-house in 
this hhighbourhoed, 1 procured several •swii\s, and by taking 
off" two claws from the foot of twelve, I fixed upon them an 
indelible mark. The year fallowing their nesting places 
were examined in an evening when theyjliad retired to roost, 
and there I found several of the marked birds. The second 
and third year a similar ^search was made, and did not fail to 
produce some of those which were marked. 1 now ceased 
to make fin annual search; but at the expiration of seven 
years, a cat was seen to bring a bird into tlie farmer’s kitchen, 
and this also proved to be one of those marked for the expe¬ 
riment. , • 

That the bird, wh<!n the stimulus-for migration is given, 
with the choice before it of almost any part of Kurope for its 
annual excursion, shouUl so uniformly not only j^evisit this 
island, but even select the same spot* for its breeding place, 
is certainly a w'OTificrful ^fccurrcftce. Mut if birds were not 
• instinctively directed to retii^'n to their old haunts, sbmtld 
we not find them over crowding some situations, wtiilc ntliers 
would be left desolate ? ^nd would not this be the case if the 
search of food was thp object of their migration? Mowever 
it may be admissible, in one point of view, to consider the 
bird in its state of migration from this country, as a nearer 
neighbour than at first might be'conceived, if we may be 
allowed to consider distance or spa^rx'in the Instance before 
us, as governed by the power of progres.sive motion, of what • 
consequence is it to the swifl, which,/o use the animated 
expression of Mr. White, “ dashes through the air with the 
inconceivable swiftncRs of a meteor,” whether he comes to ua 
from fcfome neighbouring country, br the shores of Africa ? 
The wonder excited by the return of these birds again to 
tlieir old nesting places would at once cease, if we *ould be¬ 
lieve what has been asserted by'^some naturalists, and gained 
credit with many, namely, that at the time they disappear 
from us, they submerse themselves in ponds and rivers, and 
in this situation become torpid. If this idea had not been en¬ 
couraged and supported by some new liYpothesis, 1 should 
hardly have thought it necessary to have taken aijy serious 
notice of it; but as the matter bow stands, I will just state 
my opinion, why I think it infjpossible for any birds to be dis¬ 
posed of in this way. • 

P^irmit me first to call to your recollection the se^on of 
the year at which many of these birds disappear. It hajipens 
wlien they feel no cold blast to bj^numb them, and when the 
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.eoramon food with which they are supported i9 dll^ibutod 
through the air in the greatest abundance. At such a time, 
what can be the inducement to theifi and* their youn^ ones, 
which have but just begun to enjoy the motion of their wings, 
and play among the sun-bean^s,. to take this dreary plunge ? 
And how islhe ofliqe'of respiration to be perft>rmfcd during 
the nine months’ watery resiefcnee? The structure of the 
lungs of birds differs not essentially from that of quadrupeds, 
and therefore all communication with the atmosphere being 
cut off from the first moment of submersion, the'possibilit}' 
of a bird living nine months, or indeed as many minutes, 
under water, appears to be totally irreconcilable with the 
nature of their structuVe. I have taken a swift about the 
10th of August, which may be consideii^d as tlie eve of its 
departure^ and plunged it into water ; but like the generality 
of animals which respire atmospheric aiT,' it was dead in two 
minutes. • 

At the coming on of sprihg we Observe*eur more domestic 
birds, those that approach our^ houses, and are most faniiliaro 
to us, assuming new habits.* The voice, gesticulation, aiid 
the atUichment which the male begjns to show tp the female, 
plainly indicate some new agency acting upon the constitu¬ 
tion. This newly excited influence, which so conspicuously 
alters the habits of our birds at home, is, at the samc'time, 
exerting itself abroad upon those which are destined to re¬ 
sort hither. It is tlu*<; 4 repnration which nature is ^nuking 
for the production of an offspring by a new arrangement in 
the structure of their, organs. 

No sooner is the impulse arising from this change sufH- 
ciently felt, than the birds are directed to seek a coumry 
where they can for a while bo better accommodate'd with 
succours for their infant brood than in that from which they 
depart. - 

' file business of nesting then begins ; and as a convincing 
proof that nesting is the chief cause of their errand here, 
this, and its natural consequences, occupy their attention 
from the time of their coming tontlic «lay of their departnre. 
This is illustrated by the despatch which some of them make 
in performing the object of their mission. The cnckoo 
finishes this,-business in a''shorter space of time than any 
othcrvbird-tVbwt as he deviates so widely from the comniou 
laws offeathered society, 1 shalV select the swift, as a 
better Example for pointing out the fact. The swift shows 
himself here about the beginning of May (sometimes a few 
stniggless a{)pear earlier),,and by the beginning of August 
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he has completely reared his young ones, which schlom conr 
sisfol* more than two. At once the old birds and their family 
take their leave, and art seen no more for that season. Now 
his farther residence cannot be rendered unpleasant by any 
disagreeable change in the tejiperature of the air, or from a 
scarcity of his common food, which at «thi8 tim,c abounds in 
the greatest plenty. ^ 

Now, should the principle I have laid down be admitted, 
namely, that these birds come here for scarcely any other 
purpose than to produce an offspring, and retreat when the 
task is finished, how easily will all circumstances - be recon¬ 
ciled ? and how .little mysterious will those thitigs appear 
which naturally seemed unaccquntfible to those who have 
written before on thck same subject. 

The spring migrating birds do not arrive here .at first in 
very large numbers.* It jnay be observed, tluit in the early 
part of April a few swallows ma^ be-»seen ; soon after these 
a few solitary ma^ns, and as the month advances now and 
• then a swift. On the walls o^ Berkeley Castle, martins build 
their nests in great numbers. 4 availed myself of their situ¬ 
ation, and took several pf them on the same night, the latter 
end of May. On dissf^tion, the cause of their gradual and 
successive migrations appeared obvious, the ovaria being in 
very different states of progressive forwardness. While one 
bird.presented embryo eggs in the ovarium as large as peas, 
in another they were found no, kfrger * than hemp-seed. 
Tlicse were the extremes; for in the other birds there ap- * 
peared all the intermediate stages, fropi the enlargement of 
the ovaria, sufficient to give the stimulus for migration, to the 
degree of forwardneas just described. The ^ame gradations 
in the ktate of the male correspondfed with that of the ovaria 
in the females. This progressive arrival is not confined to 
the swallow tribe: all the birds fliat come early in the spring 
appear in the same gradual manner. 1 cannot lielp observ¬ 
ing, that here the wise design of 1‘rovidence is very conspi- 
cuons. Their appearance keeps pace with that of the insects 
which arc to afford them food. If the numbers which flock 
in upon us in May were to arrive in April, when only part of 
them appear, all must be insufficiently supplied, ano^many of 
course perish from a want ^ the needful- succours; but by 
the middle of May, niyriad^>f insects have produced eggs, 
and great numbers h-^ve either brought forth, or matured 
their progeny; and it may be remarked, there is ^till a 
greater increase of insect food by the time the young birds 
begin to require it. Swallows, qn their first coming, feed 
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principally upon gnats. These insects arc calleU forth from 
their wintry retreats when the air is but moderately hchted, 
48 degrees of Fahrenheit's thermometer ^oeing sufficient to 
);ut them on the wing. It is in pursuit of them that wc see, 
i:i cool weatlier, the swallow^incessaatly skimming over the 
surface of ponds apJ brooks ; and their thus carjy hovering 
over water has strengthened ftiic idea of their having lately 
emerged from tlieir watery abode, vhere they are supposed 
to have lain dormant during the winter. * IJut they arc driven 
by necessity to feed on the gnat. Like the swift and martin, 
their more favourite food is a small beetle of the scarabmus 
kind, which, on dissection, I have found in far greater abun¬ 
dance in their stomach^* thap any other insects. 

The state of tlie female and male, which I have alluded to, 
sometimes comes on prematurely, and in the same manner 
sometimes subsides. When this liappens,*^wallows and martins 
desert their ncstlings, 4 und leave them to perish in the nest. 
The economy of the animal seems to beVeguIated by some 
external impulse, which lead^ to a train of consequenccs.i 
When this change takes place, the bird becomes impelled by 
a stronger principle, that is, the desire of self-preservation. 
This sometimes happens when tln\y produce a very late 
hatch. A pair of martins hatched«four broods of young ones 
in tlie house of a tradesman in this place, in the year 178(1. 
The latter brood was hatched in the early part of October. 
About the middle of* liv? month the old birds went off, and 
left their young, ones, about lialf fledged, to perish. The 
pair returned to the pest, the 17th of May, 1787, and threw 
the skeletons out. 

Thus scarcely a winter passes but hear of a nest of 
robins, hedge-sparrows, Und some others of the smallcfr birds. 
We have been informed by Pennant, and it has been noticed 
also by vthers, that the cufckoo has been heard to give his 
song so early as the middle*of February, two months sooner 
than the usual time. 'I'he same deviation from tlie ordinary 
course of nature, which prematurely occasions the pairing of 
our domestic birds above rnentfoned, proves the stimulus, I 
conceive, to certain unsoasonable migrations, and* accounts 
for the irregularitj^ first noticed. The same argument is of 
course applicable to the prbmature appearance of any other 
migrating birds. The niontWof March sometimes alfords 
us warm weatlier for several succes^'ve days. At this time 
I liu^e often seen the snake basking under a hedge. 'J"he 
li/ai’if, too, has been invited from his cold retreat; hut never 
could swallow or^the martin, although I have taken 



.TEJJMEn ON T/IE MfOKA'JlON Of KIIIDI. 6G9 

every opporfunity of looking for them* during the transient 
sunshine, and made diligent enquiries of others. At the fur¬ 
ther advancement* of springs ollen in April, when, from the 
long prevalence of north-easterly winds, the weather becomes 
unseasonably cold, and even ^lirosty, swallows, martins, and 
other early migrators, appear among us. • But tljcy soon ex¬ 
perience the hardships of ifn inhospitable reception: the 
insects that should them food being still in a state of 

torpor in their winflv recesses, and unless called forth by 
some agreeable change in the air, the unfortunate birds perish 
for want of food. This I have known happen during an in¬ 
clement spring, and have picked up starved martins under 
their nesting places, and willow ^rcifb, which have perished 
under hedges, through a want of succours. 

Unlike the migrating birds that winter with us, of which I 
shall speak in a suli^equ^^nt part o^ this paper, the spring or 
summer birds do not possess the disposition to change the 
scene and seek a sfiore •genial clime, when this country is so 
•overspread by frost as to denj them their common supplies. 
This, I imagine, \yill admit of an easy explanation. Tlie 
winter birds require noticing here but food and shelter. Our 
summer visitors come *for more various and important pur¬ 
poses, Had they, like the former birds, been endowed with 
a disposition to wander on certain changes of the atmosphere, 
the great design of their migration, as it must have proved 
fatal to the business of incubatior\^ the rearing of their 
you^g, would have been frustrated. It may be worthy of • 
remark, that both the summer and wjnter migrating birds 
are, on their arrival here, well received by the domestic 
natives, and neither <i:veate quarrels nor excite fears. The 
redstart builds its nest in the sanTc tree witu the titmouse, 
and the redwing f<3eds peaceably in the same meadow with 
the starling. • 

I proceed now to make some "observations on another kind 
of migration, directly opposite to the foregoing, namely, the 
retuVn of tlie spring migrators to their respective hotnes. 

The great disproportion in numbers between those species 
of birds which quit the country in suniqier, and those that 
leave it at the autumnal season, has led naturalises to lose 
sight of the early migratonu aifd to confine their reflections 
on the subject to the late^fces only. Hence the common 
observation, that they ^re all driven off through a failure of 
food, or a cold temperature of the air. But seeing tha^*inany 
of them disappear in tlic summer season, when food is placed 
before them in the greatest plepty, we must .seek*for some 
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otlier cause. If we^examine what is now going forward in 
the animal ccononvy, dissection will point out a change in the 
organs of the bird, thts very opposite to that which took'place 
in the spring. These parts now begin to shrink, the disph- 
sition' for raising a farther ps^geny ceases, and the nuptial 
knot is dissojvcd. Wthat inducement have they to stay longer 
in that country, where, I tNink, it clearly appears their 
chief object is to multi|7ly their specie^ This being now 
eflecled, tln^y retire to diherent paits oflhe globe, doubtless 
better suited to their general dispositmns and wants, when 
disengaged from parental duties. In many of the migrating 
species, indeed in the far greater number, the dis})Osition for 
further incubation, and tne reason for their procuring a far¬ 
ther supply of insect food, cease at the same time. It is pretty 
evident from the habits of the cuckoo and the swirlt, that quit 
us in the summer as soon, as their nesting is at an end, that 
swallows, martins, and those birds that disappear in the au¬ 
tumn, would depart at nn earlier season, iven though their 
supplies were to continue, if th^ rearing of their young were 
perfected. Indecii, as has bden before observed, so strong 
does this projicnsity now and then f^pear, that it overcomes 
even tlie obligation of rearing their young when hatched late 
in the season, and they are soinetiiVies Icfl in a callow state 
to perish in their pests, lliis premature departure probably 
arises from a reverse of that stimulus wltich occasions the 
too early migration of Uvr spring birds, as has been noticed 
*in a former part of this essay, namely, a change wkich 
takes place in their organisation. 

One of the most singular occurrences in the liistorj^ of 
migration is the, mode of departure of ^he young \)ir(ls from 
the country where they were produced. It may be conceived 
that the bird Mdiich had once crossed the Atlantic, or any 
other ocean, might have sdinething impressed upon it that 
should prove an inducement to its return; but this cannot be 
an incitement to the young one. The identical bird, wdjioh 
but a few weeks before burst from the shell, now unerringly 
finds, without any apparent guidej^a track that leads it safely 
to the place of its, destination, perhaps, in many uistances, 
over tlie y^idest oceans. 

It is well knQwn, that tho^^jrds which incubate several 
times in tlmn^NE^c of one sui:fflmr forsake their first broods 
when require their protection; and being now 

alienjg|^*iKej^ cannot, in their parents, find the guides that 
con(|iH!ytoir course. As swallows and martins congregate 
prS^PPi^^licir.departure fr^m tus, it may be said*that their 
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young, though discarded, may mingk; with the common 
flock? and In this particular instance 1 amVcady to admit that 
it is ))it>buble they <nay do so: but thero»are many migrating 
birds tlmt never cither associate 'with swallows and martins, 
or join together in iioi*;ks, as ^le nightingale, redstart, and 
hniecd the lar greater number. As a Ar^king proof that the 
parent bird cannot pohsibly be# the guide, In one instance at 
least, we may point out ,tlie cuckoo, whose offspring finds a 
distant sliore in peHiilt safety,'although it could never know 
the porent to whom itVas indebted for existence, nudtimugh 
its existence, in numberless instances, must have taken place 
even aflcr the departure of the parent. Tor the old cuckoos 
invariably leave us early in July,,whflu many of tlieir eggs 
are yet unliatched in 4lie nests of those small birds to whose 
fostering care they are entrusted. Compared witli (|uudru- 
peds, and some otiicv anjpials, birds may be considered as 
acquiring the adult state at an car]y*period, and the young 
bird, at the time its Jeaving us, may be looked upon as 
possessing power equal to the j^dd one in procuring^ Ibod, ve¬ 
locity of flight, drc. The parent bird, from having lost that 
stimulus by the subsiding; of that state of its organs, whicJi 
urged it to incubation ayd detained it here, is now reduced to 
a comiiticn similar to that#ol‘ its (;ffspring, both falling into 
the sajuc habits, and renuiining in.the siiine stiAe with respect 
to organisation, until the returning cuHs of nature urge them 
to quit that country again fo whic;; • they are about to 
depart. 

The winter birds of passage, as they aye cojmnonly called, 
begin to take their leave of us alxiul the same tjrae that the 
spring migrators are taking wing to pay us theif annual visit. 
As the* latter appear among us in gradual succession, so in 
like manner the former disappear. * They are both actuated 
by the same iinp\ilsc, the former ih leaving, jyid the 4atter in 
coming to this country. As soon as the stimulus becomes 
sufficiently felt, tliey (|uit their homes in quest of a country 
better suited to their intended purpose than their own. 

That a want of food camvot be the inducement, must be 
obvious to the slightest observer. When, the redwing and 
fieldfare quit this country, it abounds with that foq^ which 
they prefer to any other; and at* this time they are in the 

4 nest condition; the redwin^oflen enjoying their plenty by^ 
isembling together on ,trees, and there uniting their feeble 
voices, make no unpleasant song. 

The migration of the winter birds is less distinctly marked 
than tliut of the spring niigratoi;s. Tlic snipe, tl*e wild- 
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duck^ and the wood-pigeon, breed here in considerable num¬ 
bers; the two latter,* indeed, particularly tlie wood-pigeod, are 
80 numerous in summer, that wc shoiUd hai\11y be reniirided of 
the migration, did they not pour in upon us in such iinnionse 
fiocks in the winter. They ^re accompanied by the stock¬ 
dove, which^l have ,never known to breed here. The home¬ 
bred wild-ducks are easily distinguished by the men who 
attend decoy-pools, by the meanness, of their plumage, when 
compared to the brightness of those bllds which come from 
abroad. The former are taken some weeks earlier than the 
latter. 

The most conspicuous among the winter migrating birds 
are the redwdngs and Bdldf^rcs• These are regular and uni¬ 
form in their appearance and disappcj-rancc, and I believe 
never risk the trial of incubation here, at least I never could 
hear of a single instance.. The food of tiiese birds has in the 
works of every naturalist I have ever had access to, who had 
written on the subject, been pointed eut aWthe haw, the fruit 
of the white thorn. , • 

This is an error that has lon^ wanted fi correction; for in 
open weather they take them in v^ry scanty quantities, and 
feed on the gi'outul on w'orms and S 4 .ich insects as they can 
find* .Altliough repeated examinations of the contents of the 
stomach have aflForded the best proof of this, yet tliere is 
scarcely any need of calling in its aid in the present instance, 
as we may be convincdlW>t' the fact, by seeing them in flocks 
feeding on the ground in open fields and meadows. I do not 
deny their taking th^haw and other vegetable food from the 
hedges, but they do it in so sparing a way, that I have re¬ 
marked, that redwings and flcldfare» die through hunger 
during the long continuance of frosty weather, wlule tlie 
haws on the hedges were by no means deficient. The occa¬ 
sional departure of these anU some other winter birds during 
a long continued frost must be very obvious, 'i'he greater 
number disappear soon after its commencement, if it sots in 
very severely : some few are always left behind, and are soon 
starved, if not fortunately relieved by a thaw. Those that 
are driven to this necessitous migration probably jiursuc a 
track thqt quickly leads them out of the reach of frost. Of 
these flights I shidl produce* instonces, which render it proba¬ 
ble tliat they able even to outstrip its course. ^ 

The appri^h of intense frost is orti>n, to a certainty, mad* 
knowr^ to'tfe, by the appearance of a numerous tribe of wat* r 
birds, ^otne of wliich are rare, and seldom show thcmsclvi s 
Here any.other occastop. We commonly see*them thr*.e 
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or four days prior to the setting in of very severe frosty wea¬ 
ther. * This was manifest at the latter end of the year 1794, 
at the Coming on of the •severe season that ensued. In the 
river'Sevem, about a mile and a half to the westward of this 
])lacc,'were seen and .taken ^any species of water-birds, 
that generally confine themselves to tiie„niore northern re¬ 
gions. Far more pleasant is it#to sec during the continuance 
of hard frost, the return pf those birds which had left us at 
the beginning. These are pleasant omens, and most cer¬ 
tainly forbode a thaw. 

To recapitulate the substance of my observations. I have 
first adduced some arguments in support of migration, tlie 
fact itself not being generally adiyittAl by naturalists of ce¬ 
lebrity, and also againi»t the hypothesis of a state of torpor, 
or what may be termed the hibernating system* I have 
represented that the •swallow tribe, and many other birds 
that absent themselves at stated periods, return annually to 
the same spot to b.:^ld their nests ^ and at the same time that 


^j^ny inference drawn from thig fact in su]y)ort of a*statc of 
torpor would be fiillacious upon physiological principles. 
That certain periodical cjjiangcs of their organs are the in¬ 
citing causes of nugrati<,jn I have stated many facts, hitherto, 
I believe, unnoticed, chiefly Rith respect to the cnaae which 
excites the migrating bird, at certain seasons of the year, to 


cjuit one country for another, and' the need of a ci/untry 
where they ran lor a whilc^ be .bet.v*/ accommodated w'ith 
succours for their infant brood than in that from which they 
depart. It is also attempted to be shpwm, that their de- 
^parture from this country is not in consccjuence of any dis¬ 
agreeable change in Jhe temperature of the air, or from u 
scarcity* of their common food, but ibe result bf the accom¬ 
plishment of their errand, the incubation, and rearing of 
their young. That successive annvals of migrating birds are 
attributable to the progressive dcAelopement already noticed 
in tlie male and female ; that progressive developements are 


wise provisions of nature; that premature arrivals and depart¬ 
ures are frequently to be acecpintcd for on the same principle. 

With respect to the w inter birds of passage, I have stated 
that they quit their homes (this country) in spring, in ques^ 
of a country better suited to their intended purpdse thaik 
their own; that they are actuated by tlie same impulse in 
Quitting this country that causes the spring birds to oonie to 
itt and that want of food cannot be the inducement; that the 
emigration of the winter birds Is less complete than diat of 
the others (tin* spring migrators)^; that some §po(H«;s breed 
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heie, especially the'wild-duck and wood-pigebn; that tlie 
redwings and heldlarcs are the most regular and unifol'm m 
their apf>earanco avid disappearance, and, most probablj^ 
never risk the trial of incubation here; that they quit the 
country tcwporarifi/ ^in sev<,irc and long continued frost 
through want of food, and return to it again at tlie approach 
of more temperate weather ; J*tliat the arrival of water birds 
forebodes the approach of intense frust, the usual return of the 
winter birds, a tJaaw; that examinations of tlie latter prove 
them to have taken long flights before their return, and seta 
the fact of temporary migration beyond the reach of doubt. 


On the Corrosion of Cdppef Skeetwff hy Sea Waler^ and on 
Mediods of preventing this Effect; and on their Application 
to Ships of War and other Ships. By Sir UuMr^nr 
Bavy^ Bart President of the Boyal Society. 

Tiir attention of Sir Humphry Davy having been di¬ 
rected to the rapid decay oi’the sheoting^sf our ships of war, 
by the ^Commissioners of thq Navy Board, he commenced 
liis investigation of this subject by some, experiments on the 
causes of the action of sea water oiv copper. 

When a piece of polished copper is sufFered to remain in 
sea water, tlie first ellects observed are, a yellow tarnish 
upon the copper, and a cloudiness in the water, which take 
place in two or iUree hours: the hue of the cloudiness ia* 
at ^lr^t white ; it griufu^itllv becomes green. In less tlian a 
day a bluish-green precipitate appears in the bottom of the 
vessel, which i'oiista,ntly accumulates; at the same time that 
:he surlace of the co})per corrode^ appearing red in the 
water, and grass-green where it is in aontact witli air. Gra¬ 
dually carbonate of soda'fonns upon this grass-green inattcr; 
and these ciianges continue till the water btcomes niiich lesj 
suiine. » 


The green precipitate, wlicn examined by the action of so¬ 
lution of ammonia and ether tests, appears principally to con¬ 
sist ol‘ an insoluble comjiound of copper (which may be con¬ 
sidered as a liydiated sub-nuiriale) and hydrate oi’magnesia. 

On pursuing liis enquiry with various ^ecimens of copper, 
taken from diifcrent ships, some of which had been considered 
as remurkabie;^^ their durability, and others for their rapid 
dccay„—solne persons hud supposed to 
result dilferent states of the metal in regard to 

purify, "T^S^fcund, that altJ)ough differently alloyed, they 
oiferea inconsiderable di/Ferences in tlieir action on 

sea consequently, he inferred tliat the changes 
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they had undergone .must have depended on other causes 
than ^the relative puri^ of the metal. Sir Humphry Davy 
h.adi as early as tlie year 1806, advanced the hypothesis, that 
chemical and electrical changes may be identical, or depend¬ 
ent on the same property of matter. Hf also showed that che¬ 
mical attractions may be exalted, modified, or destroyed by 
changes in the electrical stStes of bodies; that substances 
will combine only when»they are in different el^rical states; 
and that, by bringing a body naturally posit*, artificially 
into a negative state, its usual powers of combination are alto¬ 
gether destroyed. By reasoning on this hypothesis, he was 
led to the discovery which is the su^'cet of this paper. 

He says, “ Copper is a mctal« onfj' weakly positive in the 
elcctro-chcmicul scale; and, according to my ideas, it could 
only act upon sea water when in a positive state; and, conse- 
(jueiitly, if it could 6e reaidcred slightly negative, the corrod¬ 
ing action of sea water upon it would be null; and whatever 
might be the difR^’ences of the kinds of copper sheeting and 
their electrical action upon ^'ach other, ^till every effect of 
chemical action niyst be prevented, if the whole surface were 
rendered negative. But how was this to be effected ? I at 
first thouglit of using, a Voltaic battery; but this could be 
liardly applicable in practice. I next thought of the contact 
of zinc, tin, or iron: but I was for some time prevented from 
trying this, by.the recollection that the copper in the Voltaic 
battery, as well as the zinc, is^’isstolved by the action of 
diluted nitric acid; and by the fear that too large a mass of ’ 
oxidable nietiil would bo required to .produce decisive re¬ 
sults. After reflecting, however, for some time on the slow 
and w'cak action of uca water on copper, an^ the small dif¬ 
ference which must exist betwedn their electrical powers, 
and knowing that a very feeble chemical action would be de¬ 
stroyed by a very feeble electilcal force, I rosolvad to try 
gome experiments on the subject. I began with an extreme 
case. 1 rendered sea water slightly acidulous by sulpluiric 
acid, and plunged into it a polished piece of copper, to which 
a piece of tin was solderei equal to about one twentieth of • 
the surface of the copper. Examined after three days tlie 
copper remained perfectly clean, whilst the tin w|is rapidly 
corroded : no blueness appeared in this liquor; though, in a 
comparative experiment, whfin copper alone and the same 
fluid mixture was use.^, there was a considerable corrosion of 
tlie copper, and a distinct blue tint in the liquid. 

“ If one twentieth part of the surface of tin prevenled the 
action of Koa w4tcr, rendereU slightly acidulous by,Bulphuric 

, ; o e 5 . 
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acid, I had no doubjt:'that a much smaller quantity would 
render the action of sea water, whiqh depended only upon 
the loosely attached ^oxygen of common air, perfectly null; 
and on trying , part of tin, I found the effect of its prevent- 
ing the corrosion of thp coppev perfectly decisive. 

‘‘ This gct»eral recult being obtained, I immediately insti¬ 
tuted a number of experiments, in most of which 1 was as¬ 
sisted, by Faraday, to ascertain^ all the circumstances 
connected wffn the preservation of copper by a more oxidablc 
metal. 1 found, that whether the tin was placed either in 
the middle, or at the top, or at the bottom of the sheet of 
copper, its effects were tlje same; but, after a week or ten 
days, it was found that the< defensive action of the tin was 
injured, a coating of submurintc havinjf formed, which pre¬ 
served tlie tin from the action of the liquid. 

With zinc or iron, whether malleable*"or cast, no such di¬ 
minution of effect was produced. The ziijc occasioned only 
a white cloud in the sea water, which spce?dily sunk to the 
bottom of the vessel in wliich thf' experiment was made. Tlie * 
iron occasioned a deep oranife precipitate: but after many 
w'ceks, not the smallest portion of fO})per was found in the 
water; and so far from its surface boing corroded, in many 
parts there was a regeneration of ziitc or of iron found upon it. 

In pursuing these researches, and applying them to every 
possible form and connection of sheet copper, the results 
w^ere of the most satisfitcK>;y kind. A piece of zinc as large 
*as a pea, or the point of a small iron nail, were found fully 
adequate to preserve! 4*0 or 50 square inches of copper ; and 
this, wherever, it was placed, wlietlier at the top, bottom, or 
in the middle of the sheet of copper, and whether the copper 
was straight or bent, or' made into coils. And where the 
connection between diHVrsnt pieces of copper was completed 
by wires,* or thin filaments *of the fortieth or fiftieth of an 
inch in diameter, the effect w^as the same; every ^ide, every 
siirfiice, every particle of the copper remained bright, whilst 
the iron or the zinc was slowly corroded. 

** A piece of tliick sheet cop|«ir, containing on both sides 
about 60 square ihcjhes, was cut in such a manner as to form 
seven divj^sions, connected only by the smallest filaments that 
could be left, and a mass df zinc, of the fifth of an inch in 
diameter, was soldered to the upper division. The whole was 
plunged under sea water; the copper remained perfectly 
polished. The same experiment was made with iron: and 
now, aner a lapse of a month, in both instances, the cop[)er 
is us bright as wdien it wqs first introdneod, whilst similar 



TUB COPPER SHEETING Of,SHIPS. 677 

• * 

pieces of oopper, undefended, in tlie.s&me sea water, have 
undergone considerable corrosion, and produced a large 
quaiKity of green, deposit in the botton\ of the vessel 
. A piece of iron nail about an inch long, was fastened by a 
piece of copper wire, nearly a^foot long, to a mass of sheet 
copper, containing about 40 square hiches, and the whole 
plunged below the surface of^ea water :*it was found, after a 
week, that the copper was defended by the irgh in the same 
manner as if it had been in immediate conUictj||||B 

“ A piece of copper and a piece of zinc solcRed together 
at one of their extremities, were made to form an arc in two 
different vessels of sea water; and the two portions of water 
were connected together by a small mass of tow moistened 
in the same water : flie effect of the preservation of the cop¬ 
per took place in the same manner as if they had been in the 
same vessel •« 

“ As the ocean may Be considered, in its relation to the 
quantity of copp^ in^a skip, as an infinitely extended con- 
^ duetbr, I endeavoured to ascertain whether this circumstance 
would influence the results ; •fcjy placing two very*fine copper 
wires, one undefeAded, the other defended by a particle of 
zinc, in a very large vessel of sea-water, which water might 
be considered to bear llie.same relation to so minute a portion 
of metal as the sea to the metallic sheeting of a ship. The 
result of this experiment was tl»e same as that of all the 
others; tlie defended copper uiulcjwont m) change; the 
undefended tarnished, and deposifed a green powder. ^ 

“ Small pieces of zinc were soldered to different parts of a 
large plate of copper, and the whole plunged in sea winter: 
it was found that tjie copper was preserved in the same 
manner as if a single piece had be«n used. * 

A small piece of zinc was fastened to the top of a plate 
of polished copper, and a piece lof iron of a much larger size 
was soldered to the bottom, aivd the combination placed in 
sea water. * Not only was the copper preserved on both sides 
in the same manner as in tlie other experiments, but even the 
iron ; and after a fortnight^ both the polish of the copper and 
the iron remained unimpaired.” 

___ 

Additional TSo^'perimenU and Ol^ervaiions on (he Application 
of Electrical Conibinaiions do the Preservation of the Cop^^er 
Sheathing of Ships, and fa other Pitrposes^, By Sir 
IlvsiViiRY Davy, Parti 

Sir IluMPHUY Davy, in this paper, presents th<? results 
of his progressive exueriments, made iti our naval ^establish* 
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ments at'Chatham and«Portsmouth. Tlicse resuks are con¬ 
formable witii his ori^nal theoretical views. • 

“ Slieedfof copper^defended by from /^•■to -ruffiy of 
their surface of zinc, malleable and cast iron, were exposed, 
for many weeks, in the flow the tide in Portsmouth har¬ 
bour, and their wcigl^s*^ ascertained before and aftiT the ex- 
’ periment. \^heu the metallic [votector was from TO 
there was n^^rrosion nor decay of the copper; with smaller 
quantities, nBas from to tfie copper underwent a 
loss of weigluTwhich was greater in proportion as the pro¬ 
tector was smaller; and as a proof of the universality of the 
principle, it was found that even part of cast iron saved 
a certain proportion of tb^ copper. 

“ The sheeting of boats anA ships, 
of zinc, cast and malleable iron 
compared with those of similar boats and sides of ships un¬ 
protected, exhibited brighl surfaces^ whilst the unprotected 
copper underwent rapid cori'osion, bejpomk^ first red, then 
green, and losing a part of its substance in scales. ^ 

“ Fortunately, iri the course Sf these experiments, it has 
been proved that cast iron,'the substance*'which is cheapest 
and most easily procured, is likewise most fitted for the pro¬ 
tection of the copper. It lasts longer tlian malleable iron, or 
zinc; and the plumbaginous substance, which is leftby the 
action of sea water upon it; retains the original form of the 
iron, and does not impede the electrical action of the remain¬ 
ing metal. 

I had anticipated the deposition of alkaline substances 
in certain cases upon the negatively electrical copper. This 
has actually happened. Some sheets yf copper, that liave 
been exposed nearly four aionths to the action of sea Vvatcr, 
defended by from ^, 7 , to of their surface of zinc and iron, 
have becqme coated with a white matter, which, on analysis, 
has proved to ,be principally carbonated lime, and carbonate 
and hydrate of magnesia. The same thing has occurred with 
two harbour boats, one of which was deiended by a band of 
zinc, the other by a band of iroq, equal to about of the 
surface of the copper. 

“ These sheets arfd boats remained perfectly clean for many ^ 
weeks, as *Iong as the metallic surface of the copper was ex¬ 
posed ; but lately, since it has become coated with carbonate 
of lime and .magnesia,-weeds have adhered to these coatings, 
and iitsccts collected on them; but on*" the sheets of copper, 
defend^ by quantities of cast iron and zinc, bearing a pro- 
p/>rtion bglow ^^ 5 , the electrical power of the copper being 


prot^'ctod by the contact 
in dilferent pronortions. 
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CSS negative, more neutralised, and in cquilibrio with 

that of tile menstruum, no sucli cn«ct of deposition of 
alkaline matter oi^ adiicrenec of weeds lias taken,^]ace, and 
the surfkcc, though it has undergone a* slight degree of solu¬ 
tion, has remained perfectly clean: a circumstance of great 
importance, as it points out fhe limits of ^protection; and 
makes the application of a very smiill quantity of the oxidable 
metal more advantageous in tact than that or a larger one. 

“ The wear of cast ifbn is not so rapid ; but Aat a mass of 
two or three ii^ches in thickness will last fbr some years. At 
least the consumption in experiments which have been going 
on for nearly four mouths does not indicate a higher ratio. 
This must, however, depend on the ijplation'of its mass to that 
of the coj^per, and lyion other ^rcumstanccs not yet ascer- 
tiiined (such as temperature, the relative saltness of the sea. 
and perhaps tlie rapidity of the motion of the ship); circum¬ 
stances in relation to i^hich 1 am about to make decisive 


experiments, / * ' * 

“ Many singular facts have occurred in the course of these 
researches, i shall mention*spiiic of theai, that I 'have con¬ 
firmed by repeated experiments, and which have coiineclions 
with g'^neral science. ' 

“ V/cak solutions oV act strongly upon copper; strong 
ones, as brine, do not aflcct it; and the reason seems to be, 
that they contain little or no alii’iospheric air, the oxygene of 
wdiicli seems necessary to give the qlectro-posltivc principle 
of change to menstrua of this clflss. 

1 had anticipated the result of this experiment, and upon 
the same principle of some othei s. • 

' Alkaline solutions, for instance, impede or prevent the 
action of sea wate/ on copper ;# having ii> themselves the 
ptisitive electrical energy, wliieh renders the copper negative. 
Lime water even, in this wu^i, renders null the power of 
action of clipper on sea water.* 

« The tendency of idectrical and chemical action being 
always to produce an cquliilwimu in the electrical powTrs, 
the agency of all combinations formed of metals and fluids 
is to occasion dccom})Ositions, in such an order that alkaline, 
metallic, and inflammable matters art^ uetcrmiin d to the 
negative part of the combination, and chlorine, iodine, oxy- 
gcue, and aci<l matters to the positive part. I have shown in 
the Bakerian lecture lor 1806, that this holds good in the 
Voltaic battery. Tlic same law applies to these. feebler 
conibinations. If copper in contact with cast iron be placed 
ill a vessel half full ol’ sea watcr^and having its surface par¬ 
ent 4 • • 


A 
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liully above that oP tjie water; it will become coated with 
carbonate of lime, carbonate of magnesia, and carbonate of 
soda; and. the carbomite of soda will gradnally accumulate 
till the whole surface in the air is covered with its crystals 
and if the iron is in onp vessel, and the Copper forming an 
arc with it in anothcc; and^i third vessel of sea water in 
electrical conneetioif by iTsbestps or cotton is intermediate, 
the water in this intermediate vessel continually becomes le«’« 
saline; and^doubtcdly, by a continuance of the process, 
might be revered fresh.” 


'Further Ttesmrehrs on the Preservation of 3fctals hy Eleetro^ 
chemical Means, By Sir Davy, Bart, 

Thr preservation of the copper sheeting of ships frorr 
corrosion, by electro-chemical means, dmving been satis 
factorily established by Sir Humphry'Davy, he subsequently 
directed his attention fo tlw imj)ortant o^cumstance, how 
far the cleanness of the bottom of the vessel, or its freedom 
from the a(ihesion«of weeds, oif animals of the polypus and 
other kinds, would be influenced by this'preservation. He 
says, “ As long as the whole surfiice of the copper changes or 
corrodes, no such adhesions can oepur*; but when this green 
rust has partially formed, the copper below is protected by it, 
and there is an unequal action produced, the electrical effect 
of the oxide, submuriajp, and carbonate of copper formed, 
being to produce a more rapid corrosion of the parts still ex¬ 
posed to sea water; so that the sheets are often found per¬ 
forated with holes in 'one part, after being used five or six 
years, and comparatively sound in other parts. 

There is nothing in the poisonous nature of tlie metal 
which prevents these adhesions. It is the solution by which 
they arc prevented — the wear of surface- Weeds and shell- 
6 sh readilj' adhere to the pois»jnous salts of lead wliieh form 
upon the lead protecting the fore-part of the keel; and to the 
copper, in any chemical combination in which it is insoluble. 

“ In general, in ships in the navy, the first effect of the ad¬ 
hesion of weetls is perceived upon the heads of the nuxed 
metal nails, which c^nisist of copper alloyed by a small quan¬ 
tity of tinjii The oxides of lip and copper wliich form upon 
^he head of the nail and in the space round it, defend the metal 
Iron) the action of sen water ; and being negative witli respect 
to it, a-stronger corroding effect is produced in its immediate 
vicinity^so that the copper is often worn into deep and irre¬ 
gular cavities in these parts. 
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<< When* copper is unequally worn,»lit:ewise in harbours or 
•Cits, where the water m loaded with rrtud or mechanical de- 
posus, thjs mud^r these deposits rest^in the roi%h parts or 
depressions in the copper, and in tlic parts wljcrc the dif¬ 
ferent sheets join, and afford'^ soil or bed in wliich seaw'ceds 
can fix their roots, and to which zoofthytes and shell-fish can 
adhere. # ' 

“ As far as my experiments have gone, small quantities of 
other metals, such as iron,' tin, zinc, or arsenic,*in alloy in 
c()p})tT, have appeared to promote the formation of an inso¬ 
luble compound on the surface; and, consequently, there is 
much reason to believe nuist be favourable to the adhesion 


of weedvS and insects. » 

“ The very first (experiment tnat I made on harbour-boats at 
Portsmouth proved that a single nniss of iron protected fully 
and enl^ ely manj**sheets of copper, whether in waves, tif?es, 
or currents, so as to nuikc thern negatively electrical, and in 
such a degree ai/tu dvtasion the dejmsition of earthy matter 
upon them; but obiservatipns on the elfeets ol'.the single 
contact of iron uj^on a number of sheets of cojiper, where the 
junctions and nails werv covered with rust, and that Imd been 
in a ship for some years, showed tluit the- action was weak¬ 
ened in the case of imperfect connections by distance, and 


that the sheets near the protector were more defended than 
those remote from it. Upon this idea I proposed, tluit when 
shi])s, of which the copper .shea|J[iin> w'as old and worn, were 
to be protected, a greater proportion of iron sliould be used, 
and that if possible it sliould be more,distrihutvd. Tiie first 


experiment of this kind was tried on the Sainmarang, of 28 
guns, in March, 184i4, and wliich had bec^n coppered three 
years before in India. Cast iro*n, equal in surface to about 
^*,^th of that of the copper, was applied in four masses, 
two near the stern, tw'o on the hows. She made a vovage 
to Nova Scotia, and returned in January, 1825. A lalse 


and entirely unfounded statement resp<*cting this vessel was 
publislu'd in most of the newspapers, that the bottom was 
covert'd with w'ceds and barnacles, I W'as present at Ports- 
nioutli soon after she was brought into*dock: there was not 


the smallest weed or shell-fish upon the whole of^the bottom 
from a imv f(?et round the stcrfi protectors to the lead on licr 


bow. Hound the stern protectors there was a sliglit. iulhcsion 
of rust of iron, and «j)on this there were some zoopliytcs of 
the capillary kind, of an inch and a half or two jnehes in 
length, and a number of minute barnacles, both Lepas 
anatifera and ISulanus tlntiniitthidum. Pop a Lfint^idcrabl^ 

* 9 ii O S * 
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space round tiic pro£c«tors, both on the stem anti bovr, the 
copper was bright; bftt the colour became green towards fhe 
ceutrul parts of the ^lip; yet even here Kie rust or verdi- 
groasc w as a light powder, and only small in quantity, and did 
nut adhere, or come off in $c; 4 les, and there had been evi¬ 
dently Illtlc copper Iqst^in the voyage. That the protectors 
had not been* the cause of thettriflhig and perfectly insig¬ 
nificant adlu sions by any electrical e/lect, or by occasioning 
any <loposition of earthy matter upon the copper, was evident 
from this — that the lead on the bow, the part of the ship 
must exp()scd to the friction of the w^ater, contained these 
adhesions in a much more accumulated state than that in 
wliich they existed near«,he stern; and there were noneat 
ail on (lie clean copper roundSlie protectors in the bow ; and 
t!ie sliglit coating of oxide of iron seems to have been the 
cause of their appe.nrance. , 

“ I had seen this ship (y>mc into dock in the spring of 1824, 
before she was protected, covered w'itlwthiclfikgreen carbonate 
and vSubmijriiitc of copper, and wjtli a number of long weeds, 
principally fuci, anil a quantity of zoophytes, adhering to 
different parts of the bottom ; so tha^ this first expefinient 
was highly satisfactory, tliough made unfler very untUvourable 
circumstances. « 

“ The only two instances of vessels which have been recently 
coppered, and which have ri'iade voyages furnished with pro¬ 
tectors, that I hdvc had r.n opportunity of examining, are the 
J^lizabeth yacht, belonging lb the Earl of Darnley, and the 
(Jarnebrea Castle, an Indiaman, belonging to Messrs. Wigram, 
The yacht w’as protected by aboutpart of malleable 
iron, placed in two masses in the stern, r She liad been oc¬ 
casionally employed in saiivng, and had been sometimes in 
harbour during six months. When I saw her in November, 
she was pe/’fcctly clean, and llf^ copper apparently untouched. 
Lord Darnley informed me, thbt there never had been the 
slightest adhesion of either weed or shell-fish to her copper, 
but tliat a lew small barnacles had once appeared on the loose 
oxide of iron in the neighbourhood#of the protectors, which, 
however, were immediately and easily waslied off. The 
Carnebrea Castle, a large vessel, of upwards of 650 tons, w’as 
furnished ^<^ith four protectors,* two on the stern, and two on 
the bow, equal together to abouf-jjy of the surface of the 
copper. ""She had been protected more^than twelve months, 
and had made the voyage to Calcutta and back. She came 
5 nto the*rivcr perfectly bright; and when examined in the 
dock, jvas found entireljr free from any adhesion, and 
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oRcrcd a Ueautiful and almost polislied surface; and there 
seemed to be no greater wear of cop{fer than could be ac« 
counted for fronp mechanical causes. * 

“ i* At J^iverpool, as I am informed, several ships have been 
protected, and have returned ajler voyages to the West Indies, 
and even to the East Indies. The proportion of protecting 
metal in all of them has buen beyond what 1* have recom¬ 
mended, to ; yet; two of them have been found per¬ 
fectly clean, and with the copper untouched, after voyages 
to l3emarara; and another nearly in the same state, after 
voyages to the same place. Two others have had their 
bottoms more or less covered with barnacles; but the pre- ’ 
scTvation of the copper has been infill cases judged complete. 
Tlie iron has been i^l.aced along'the keel on both sides; and 
the barnacloSn in cases whore tliev have existed, have been 
generally upon tin? flat^ of the Iwttoni; from w'hich it may 
be concluded, that they adhered eitjier to the oxide of iron, 
or the calcareoiuf deposits occasioned by the excess of nega¬ 
tive electricitv. 

‘‘ In tlie navy, the proportion adopted Has been only -4^) of 
east iron, at least for ^^ssels in actual service, and w^hen tlse 
object is rather cleanyess than the preservation of the copper# 

“ It is very difficult Is point out the circumstances which 

*-<^«uIts, such as these mentioned with respect 
ro J-»vc*iOoi ItriaerS; so diHerent* under apparently the same 
circumstances, u e. why ships shoiJd exhibit no adhesions 
or barnacies aftt'r two voyages, whilst on another ship, with 
the same quantity of prott*ction, they should be found after a 
single voyage. This may probably de{)Ciid upon one ship 
having remained rest in harbour longer than another, or 
havihg been becalmed for .a short'tmie in slihllow seas where 
ova of shell-fish, or young shelbfish existed; or upon oxide 
of iron being formed, and not hashed off, in consequence of 
calm weather, and which consolidating, was not afterwards 
separateil in the voyage. From what I can learn, however, 
the chance of a certain degree of foulness, in consequence of 
the a]>|)Iication o*' tlic ftill proportion of protecting metal, 
will not prevent ship owmers from enqdoyiug this proportion, 

• as the saving of copper is a very grcal object; and as long 
as the I'oj per is sound, no danger is to be apprelfbnded from 
worms. 

“ The copper use^ for sheathing should be the purest that 
can be obtained ; and in being applied to the ship, its* surface 
should be preserved as smooth" and equable as possflile : and 
the nails used for fastening should likewise be, of pyre copper; 

. ..006. 



684 SOMERVlLtl OV MAOKETISINO POWER 

and a little difference ih their thickness and shape will easily 
compensate for their Want of hardness. 

In vessels employed for steam na^igatidh, the protecting 
metal can scarcely be In excess, as the rapid motion of thes& 
ships prevents the chance of «any adhesions; and the wear 
of the copper, by proper protection, is diminished more than 
two thirds.” » 


On the magnetising Pmoer of the more refrangible Solar Pays. 

Py Mrs. M. Somerville, ^ 

“ In the year 1813, Professor Morichini of Rome discovered 
that steel, exposed to thb viplet rays of the solar spectrum, 
becomes magnetic. His experiments were repeated by Pro¬ 
fessor Configliachi at Pavia, and also by Mons. Berard, 
at Montpellier, without success. I am ndt aware of any om 
having attempted theme in this country, perhaps from the 
belief that experiments whicfi had sonnetim&s failed in Italy 
were not .likely to succeed in pur more northern climate. 
The unusual clearness of the weather last sjummer, however, 
induced me to try what could be acconrplishedin this country. 
Accordingly, in the month of July, an, equiangular prism of 
flint glass, the. three sides of which were each 1.4 by 1.1 
inches, was fixed in a slit made to receive it in a window- 
shutter : by this prism a crlloured spectrum was thrown on 
an opposite panel, at tliG distance of about five feet. I used 
for the subject of experiment a very slender sewing needle 
an inch long, having pj-eviously ascertained that it was quite 
free from magnetism, by repeated exposure of both ends of it 
£o the north and south pole of a ver^ sensible magnetic 
needle, when it was found* equally to attract either pole in 
every instance. The magnetic needle employed as a test in 
this experiment is made of a dewing needle magnetised, and 
run through a small piece of cork, into which a conical cap 
of glass is inserted; the whole traverses on the point of a 
needle fixed perpendicularly in a stand. 

“ I had no information at this time of the manner in which 
Professor Morichini^ had conducted his experiments ; but it 
occurred to, me tliat it was not likely that if the whole of the - 
needle were equally exposed‘to the violet rays, the «ame 
influence should, at the same time, produce a south pole at 
one end'‘of it, and a north pole at th^ other. I therefore 
coVered half of the needle with paper, and fixed it to the 
panel with wax, between ten‘and eleven in the morning, in 
such a poskion that the uncov(!red part of it should be exposed 
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to the violet rays. The needle was placed in a vertical plane* 
necfrly perpendicular to the magnetic nSeridian* and inclined 
to the horizon. As I Iftad not a heliostat, it was necessary to 
move the needle in a direction parallel to itself, to keep the 
exposed portion of it constantly in the violet ray. 

The sun was bright at the time, aifd ^n less tnan two hours 
I had the gratification to find^hat the* end of the*necdle which 
had been exposed to t^e violet rays attracted the south pole 
of the magnetic needle, and repelled the north pole. It had 
been previously ascertained that there was no iron near to 
disturb the results. The experiment was also repeated on 
tlie same diiy, under precisely similar circumstances, with the 
view of detecting any source of erro# that might have escaped 
observation in a first^attenipt; blit the result was the same as 
in die first. 

The season so, favourable that it afibrded me daily 

opportunity of repeating the exper^nents, varying the size 
of the needles, PiiRvays» taking especial care to ascertain that 

• they were free from inagnc^ism. The needles wca'e placed 
in various directions in the j'Jane of the liiagnetfc meridian, 
sometimes in the*angl® of the dip, sometimes perpendicular 
to the magnetic meridian, and also at various angles with 
regard to it. In some vases the heads of the needles were 

• exposed, in place of the pouUs, to the violet rays. Perhaps it 
might have been expected that th& influence would have been 
greater in those instances in which ihe needles were placed 
in the plane of the magnetic tneridian, and at the angle of. 
the dip; and, consequently, polarity might have been ex¬ 
pected to take place in a sliorter time under these circum¬ 
stances ; yet in lacUthere seemed to be no difference; most 
of thfi needles became magnetic, •some in fonger, others in 
shorter periods, varying from about half un hour to four hours, 
but depending on circumstances which I have no^ yet been 
able to detect, further than thdt a number of results induced 
me to believe, that the experiments were more successful 
from 10 to 12, or one o'clock, than later in the day. The 
portion of the needle exposed was almost always a north 
j)ole, wlu.'ther it pointed upwards or downwards. In a few 
instances in which the contrary occurred,^t may possibly have 
arisen trom some previous disposition in the needle to mag¬ 
netism, too slight to be observed. 

“ The distance of tly) needle from the prism was frequently 
varied by fixing the needle to the wooden pole of afire-Scrcen, 
bat without material variation in the effect. I fourfU it un¬ 
necessary to darken the rooni;^it w^as sufficiejit to^place the 
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prism, so as to throw'- the spectrum on any place out of tlie 
sun’s rays. 

“ My next object was to endeavour to ascertain wliether any 
other of the more refrangible rays had the same property us 
the violet, Aset of needle?^ carefully examined as before 
were tlicrcfore subjected to tlie ditterent rays of the solar 
spectrum ; the needles exposedito blue and green rays, some¬ 
times acquired the magnetic property^ thougli less frequently, 
and requiring longer exposure than wlien the violet rays were 
used; but the magnetism seemed to be equally strong in 
these as in the examples of the violet rays. TJie part exposed 
became a north pole. The indigo rays succeeded almost as 
well as the violet.” *■ ^ 

Mrs* Somerville then tried the expciriment with pieces of 
w'atch-spring; supposing that from their blue colour they 
might be more susceptible of the magnetic influence; and it 
. was the case, though,, she thinks, their greater extent of 
surface, or their soilness, may have cutmtriWted to' this sus¬ 
ceptibility.^ ^ ( 

“I was* desirous of ascertaining whether dark-blue glass 
suffered the chemicjl rays to pass, aqd thereby occasion those 
changes in the steel, therefore I employed a liquid holding 
muriate of silver in suspension, ai. a test. In the follow'iiig 
manner: a piece of writing paper dipped in the liquid was 
cut into tAvo e(]ua! parts, bf which one w’as placed under the 
blue glass, and the otlic-r imder a white glass, as nearly at the 
* same time as possible; but the one did not become black 
sooner than the otlier; nor on comjjaring them could any 
difference be perceived in intensity of colovir, both having 
been equally exposed to the chemical r^ys. The experiment 
was repeated Avith the saitie result. 

“ On the 26th of August, tlie thermometer at noon being 
6 G°, two.neutral pieces of tiock-spring were exposed to the 
sun, one under a thicker pi{:ce of the same blue glass, as in 
the former experiment, mid the other under green glass ; both 
acquired polarity. 

To learn if lieat had any sharo^ in producing magnetism in 
this case, I exposed three pieces of the same steel to a bright* 
sunshine^ on the Isl of September, the thermometer at noon 
being at 70® : one half of each was covered witli paper, but 
the other half had neither glass nor ribbon over it; and 
although the heat was greater than og the preceding day, no 
magn'etism was produced. 

« Ob the 2d of September, thermometer at noon 68®, a 
piece ofr neutral white stc^l acquired polarity from exposure 
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to the sun, enveloped in green ribbon, «ne half being covered 
with paper as before. • 

“ ftn tlie 3d o£ September) thermon^tcr at noon 68S two 
piccps of neutral spring became magnetic, one exposed in a 
vIolet-coToured ribbon,, and th^ other in blue glass, while a 
similar piece of spring was in no way iKTccted by exposure to 
white light: the half of each^as covered with paper.” 


On the nervous Circle which conmeis the voluntary Musclu 
with the Uruhu By Charles BEtLy Esg* 

The object of this paper is the developement of the facts 
which confirm the opinion that Mr. liell had previously 
advanced; — that tl^e nerves of sensation and motion are 
wholly distinct from each other'; — and to demonstrate, that 
when nerves of different functions their origin apart and 
run a different course, two nerves nn^st unite in tlic muscles, 
in order to perfeyt thrg relation ^between the brain and these 
^ muscles. lie lias shown, in ncspcct to the nerves of the lace,* 
that, by dividing one nerve, lunsation waS destroyed, whilst 
motion remained ;* and J)y dividing the other, motion wm 
pi'evented, wliilst sensibility remained entire. lie says,— 
For a time I belicv#»d that the fifth nerve, which is the 
sensitive nerve of the head and face, did not terminate in the 
substance of the muscles, but only passed through them to 
the skin ; and I was the more iiieliiK^l to tlvis belief,on ob¬ 
serving tliat the muscular parts*when exposed in surgical* 
operations did not possess tliat exquisite sensibility which the 
profusion of the sensitive nerves would imply, or wliich tiiu 
skin really possesses. • 

IStill dissection did not authorisfc this concTusion. I traced 
the sensitive nerves into the substance of the muscles: I 
found that the fifth pair was distributed more prolusigly to the 
muscles than to the skin; and 'lliat estimating all the nerves 
given to the imiscles, the gi’<;atcr proportion belonged to tlie 
fifth or sensitive nerve, and the smaller proportion to the 
seventh or motor nerve. Qn relcrring to the best authorities 
as Meckel, ami my excellent pre<*eptor Monro, the extre 
mitics of the fifth were described by them as going Into tl; 
muscles, so that of this fact thene cannot be a do.ubt^ 

‘‘ Having in a former papef demonstrated that the por> 
dura of the seventh nerve was the motor of the face, and tt 
it ran distinct from the sensitive nerve, the fifth, and obsbrv' 
that they joined at their extremities, or plunged togetfteri 
the muscles^ 1 w^as nevertheless unwilling to draw a conclr 
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from a single iristahoe; and therefore cast about for other 
examples of the distribution of the muscular nerves. It*was 
easy to find motor nerves in combination with sensitive nerves, 
for all tlie spinal nerves are thus composed; but we wanted 
a muscular nerve clear in itg course^ to see w hat alliance it 
would form in its ultpnhte distribution in tlio muscle- I found 
in the lower *inaxillary nerve thp example 1 required. 

“The fifth pair, fromwhich this lower maxillary nerve comes, 
as I have elsewhere explained, is a compound nerve; that is 
to say, it is composed of a nerve of sensation, and a nerve of 
motion. It arises in two roots, one of these is the muscular 
nerve, the other the sensible nerve: on this lust division the 
Gasserian ganglion ist formed. Hut wc can trace the 
motor nerve clear of the gal^glion and oyward in its course to 
the muscles of the jaws, and so it enters the temporal niasscter 
pterygoid and bucciiiator muscles. ' ► 

** If all tliut is necessary to th^e action of a muscle be a ner\ q 
to excite to contraction, these branches t^iuiuld have been *, 
unaccompanied; but on the conthiry, I found that before,, 
these mothr nervO-s entered tlfe several nm-idcs, they were 
joined by branches of the nerves w^hieli'came through the 
Gasserian ganglion, and which W'cre sensitive lu rves. 

“ 1 found the same result on tracing motor nerves into tlie 



was transmitted to the imiscles of the eye, aitliough these 
muscles were supplied jiy the third, fourth, and sixtli nerves. 
“ A circumstance obseWed on minute disse<*tion remained 


unexplained, — when motor nerves are proceeding to several 
muscles they form a'plexus; that is, an interlacement and 
exchange of fibres takes place. , 

** The musclds have no connection with each other, they are 
combined by the nerves; but these nerves, instead of passing 
betwixt tjie muscles, interchange their fibres before their dis¬ 
tribution to them, and by this means combine tlie muscles 
into classes. The question, therefore, may thus be stated: 
why are nerves, whose office it is to convey sensation, pro¬ 
fusely given to muscles in addi|!on to those motor nerves 
which are given to excite their motions? and why do both 
classes of muscular*nerves form plexus? 

“ To s(hve this question, w umust uetermino wdiethor muscles 
have any other purpose to serve than merely to contract 
under the impulse of the motor nerves. Tor if they have a 
reflective influence, raid if their condition is to be felt or per¬ 
ceived,* it will presently appear that the motor nerves are not 
suitable jnternuncii betwixt them and the sensorkmi. 
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4 BEI.L ON THE l\'NCTIONS OF NERVES. 

• 

1 sli|iU first enquire, if it be necessary to flie governance of 
t]ie*niuscular frame that there be a consciousness of tlie state or 
degree of action qf the oiuscles ? That we have a sense of the 
cgnilition of tlie muscles appears froni*this; that we feel the 
effects of over-exertion and weariness, and arc excruciated by 
sj>asms, and feel the irksomeness of continued position. We 
])ossess a power of weighingyn the hand : — aflat is thus but 
estimating the muscular force ? We are sensible of the most 
ijiimite changes of muscular T^xertion, which we know the 
])()sition of the body and limbs, when there is no other means 
of knowledge open to us. If a rope-diincor measures hi» 
steps by the eye, yet on the other hand a blind man 
balance his body. In standing, wajking, and running, every 
effort of the voluntary power, wllich gives motion to the body, 
is directed by a sense of the condition of the muscles, and 
without this sense could not regulate their actions. 

If it were necessary'to qnlargt^on tliis subject, it would be 
easy to prove th^t musculfir exertions of the hand, the 
^ eye, the ear, and the tongue^ are felt and estimatec] when we 
h ive perception thr<mgh llft'^c organs i5f sensd; and that 
witliout a sense of* tlu>^actions of the niuscuhir frame, a.very 
principal inlet to knowledge would be cut off. 

“ If it be granted, that ^liere must be a sense of the condition 
of the muscle, we have next to show that a motor nerve is 
not a conductor towards the brail*, and that it amnot perforin 
the office of a sensitive nerve. ^ 

“ Without attempting todeterfliine the cause, whetlier de-» 
pending on the structure of the nervous curd, or the nature, 
or the source of the Huid contained, *u pure or simple nerve 
has the influence prjipagatcd along it in one’direction only, 
and not backwards and 1‘orwards; k has no reflected operation 
or power retrograde ; it does not both act i’roiu and to the 
sensoriuni. • ^ 

Indeed reason without experience would lead us to con¬ 
clude, that whatever may be the state, or the nature of the 
activity of a motor nerve during exertion, it supposes an 
energy proceeding tjie brain touwffs the muscles, and 

precludes the activity of the same nerve in the opposite 
direction at the same moment. It do(?s not seem ]H>ssible, 
t-'orefore, that a motor nerve <^in be the means of communi- 
( Mling the condition of tlie muscles to the brain. 

“ Expose the two nerves of a muscle ; irritate one of tliem, 
and the muscle w ill ^t; irritate the other, and the muscle 
j (mains at rest. Cut across the nerve wdiich had tlfb power 
of exciting the muscle, and stimulate the om^whigh is undi- 
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▼ided ~ the aniinal give indication of pain ;^it although* 

the nerve be injured so as to cause universal agitaiioDittlie 
muscle with whicK it is directly conoectei} docs not movc« 
Both nerves being cut across, we shall still hiid that bjr 
exciting one nerve the muscle is made to act, even days after 
the nerve has been divided; ^out the other nerve has no in¬ 
fluence at all/ ' ‘ 

** Anatomy forbids us to hope that the experiment will be 
as decisive when we apply the irritarfts to the extremities of 
the divided nerves which are connected with the brain; for 
all the muscular nerves receive more or less minute filaments 
of sensitive nerves, and these we can trace into them by the 
knife, and, consequently,,they w'ill indicate a certain degree of 
Bensil)iHty wlien hurt. To A-xpose these nerves near their 
origins, and before any filamt.nt of a sensitive nerve mingles 
with them, requires the operator to cut dvep, to break up the 
bones, and to divide the blood-ve^iseW. All such experiments 
are much better onntted^ tlnSy never can l^ul to satisfactory 
conclusions. , ^ 

** Now it appears* the muscle Jtas a nerve in addition to the 
motor nerve, winch being necessary.«o it*s perfect function 
equally deserves the name of muscular. This nerve, however, 
has no direct power over tlie inusclq^ but circuitously through 
the brain, and by exciting sensation it may become a cause of 
action. « 

** Between the brain^.and the muscles there is a circle of 
perves : one nerve emneys tSie influence from the brain to the 
muscle, another gives the sense of the condition of the muscle to 
the brain. If the circlfe be broken by the division of the motor 
nerve, motion Ceases; if it he broken by the division of the 
other nerve,- th^re is no longer a sense of the condition ot 
the muscle, and therefore no regulation of its activity. 

** We have noticed, that there is a plexus fortned both on 
the nerves which convey the‘will to the muscles, and on the 
nerve s which give the sense of the condition of the muscles. 
The reason of this I apprehend to be that the nerves must 
correspond with the muscles, and, consequently, with one 
another. If the motor nerve has to arrange the action of 
several muscles so hs to produce a variety of motions, the 
combinations must be formed I)y the interchange of filaments, 
mnong the nerves before they enter the muscles, as there is 
no ccginection between the muscles themselves. As the 
various* combinations of the muscles have a relation willi the 
motor ntrves, the same relations must be established by those 
nerves wl^ich convey ihc impression of their combinations. 
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* 

and a slniUir plexus or interchange pf filaments therefore 
characterises both. * ^ 

“ We have seep that the returning muscular nerves are 
associated with the nerves of sensibility to the skin, but they 
are probably very distinct in ^leir endowments, since there 
is a groat difference between conveyir^^he sense of external 
impressions and that of muscylar action, * 

“ In surgical operations the fact is forced upon our attention, 
that the pain of cutting the skin is exquisite, compared with 
that of tlie muscles; but we must remember that pain is a 
modification of the endowment of a nerve, St;rving as a guard 
to the surface, and to the deeper parts consequently. This 
is further exemplified in the' sensil.vlity of the skin to heat; 
whilst, on the contrary, a museX" toucheil with a hot or cold 
sponge, during an operation, giVes no token of the change of 
temperature but by ihe degree of j)aiii. * 

“ Many of the nerves which perform the most delicate oper¬ 
ations in the ecqj^omy^ arc not 'more sensil)le to pain than 
,tlie common texture ol the fcame- The lower degree of sen¬ 
sibility to pain possess'd by*t]ie muscles,* and tlitir insensi¬ 
bility to heat, is no irgu^ent against their having '^erves which 
are alive to the most minute changes of action in their fibres.*" 


On the Phenomena of Volcanq^Sn By Sir IIuMPiiRr 

Jiart, F,R^S, 

When in the years 1807 and^SO^^I discovered that the, 
alkalies and the earths were composed of inflammable matter 
united to oxygen, a number of enqufrics suggested them¬ 
selves witii respect tej various parts of chemicaf science, some 
of which were capable of being ih»mediatcly*assisted by ex¬ 
periment, and others required for their solution a long series 
of observations, and cireumstaaces obtained onlyM'iih dif¬ 
ficulty. Of ihe last kind wore the inferences concerning the 
geological appearances connected with these discoveries. 

The metals of the alkalies, and those of such of the earthg 
as I had decomposed, werg found to be highly combustible, 
and altered by air and water, even at the usual temperatures 
of the atmosphere; it was not possiblej consequently, that 
they should be found at the ^irfacc of the globe?, but pro¬ 
bable tliat they might exist ip the interior; and allowing this 
hypothesis, it became easy to account for volcanic fires, by 
exposure of tlie metal^f eartlis and alkalies to air and water; 
and to explain, not onfy the formation of lavas, but likewise 
that of basalts, and many other^ crystalline rpeksi^from the 
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blow cooling of the praducts of combustioa or oxidation of the 
new ly-d iscov rml Y*ubstancfcS. ' • 

I clevelojHul thi^ o|pnion in a pap?r on •the decomposition 
of tlie earths, published in ISOS; and since 1812 I have en¬ 
deavoured to gain evidence ijospecting it, by examining vol¬ 
canic j)henoinena of^uift'ient and recent occurrence in various 
partb of Eur6pe. * ^ 

In this connnuiiication I shall luiv^e the honour of laying 


before the lloyal Society some' resiihs of my enquiries. If 
they do not solve the problem respecting the cause of volcanic 
fires, they will, I trust, be found to olfer some elucidations of 
the subject, and may serve as the foundation of future labours. 

"rile active volcano on*which 1 have ihadc my observations 
i-H Vesuvius; and there pro^>ably does jxot exist another so 
admirablj' titte<l for the purpfsc: its vicinity to a great city; 
the facility with whicli it may be asqendcJ in every bcason of 
the year; and the nature'of its activity,— all oder peculiar 
advantages to the jihilosophic enquirer. \ 

I had made several observaticas on Vesuvius in the springs * 
of ISl 1 and 1815/which I shall refer *j on a future occasion 
in these pages ; but it was in Dccco oer, 1819, and January 
and rebruary, 1820, that tlic volcano offered the most favour¬ 
able opportunity for investigation. • On my arrival at Naples, 
Dec. 4., I found that there had been a small eruption a few 
days before, and that a btrdam of lava was llowing with con¬ 
siderable activity, from* an aperture in the mountain a little 
.below the crater. On the Jjth I ascended the mountain, and 


examined the crater ^and the stream of lava. The crater 
emitted so lar«£c a quantity of smoke, with muriatic and sul¬ 
phurous acid fumes, that it was impost ihic to approach it, 
except in the direction of'the wind; and it threw up, every 
two or three inimitcs s>how'ers ,of red-hot stones. The lava 


W'as flowii\g from an aperture*about 100 yards below it, being 
aupp’vntly forced out by elasfic fluids, with a noise like that 
made by the steam disengaged from a pressure engine: it 
rose, perfectly fluid, forming a stream of from five to six feet 
in iliameter, and immediately fell,/is a cataract, into u chasm 
about 40 feet below,^ where it was lost under a kind of bridge 
formed of cooled lava; but it ro-appcared GO or 70 yards 
further dowm. Where It issced from the mountain, it was 
nearly white-hot, and exhibited an appearance similar to that 
whiclt is shown when a pole of wood^ is introduced into the 
melted* copper of a foundery, its surllye ap])caring iu violent 
agitatiofl, large bubbles rising, which in bursting produced a 
w lute smoke ; but the lava ^became of a red colour, though 



AVY ON THE PHENOMENA OF VotCANOES. 


«93 


Btill visil|e m the siinsliine, where it ifisuc^ from under the 
bricfgc- The force with wiiich it flowAlA^as so great, that 
the strength of flie gbide, a very staut young man, was 
iiftuflicient to keep a long iron rod in flic curre^nt. The whole 
of its course, with tw'oor threovinterryptions, where it flowed^ 
under a cooled surface, was nearly tlyetv quarters of a mile, 
and it threw off clouds of a jrhite smoke. It smoked less as 
it cooled and became p**sty; but even where it temnnated in 
moving masses of scoria, smote was still visible, wbiohbeeaind 
more distinct whenever the scoria was moved, Or tlie red-hot 
lava in the interior exposed. 

IFaving ascertained that it was possible to approach within 
four or live leet of the lava, and to^fexamine the vapour im-. 
mediately close to 4he apertuX, I returned the next day, 
having provided tlie means of making a number of experi¬ 
ments on the naturd of Ijie lava, and of tlic elastic fluids with 
which it was accompanied. I |^bund the aperture nearly in 
the same state as^he day before, but the lava spread over a 
• larger surface, forming anedjy in tlie Iiollo\v of the^'oek, over 
wdiicli it fell, froin^w/Sch it could be raised in an iron ladle 
more easily than from we current, and where there was much 
more facility of placing anf withdrawing substances intended 
to be exposed to its agent*y. 

One of the most important points to be ascertained w’as, 
w'hetlior any combustion was going on at the moment the 
lava issued from the .mountain.* ^Tlu^ was 'certainly no ap¬ 
pearance of more vivid ignition w hen\t was exposed to air^ 
nor did it glow w'ith more intensity wpen it was raised into 
tlie air by an iron ladle- I put the circumstance, however, 
beyond tlie possibility of doubt: 1 threw' sonic of the liiscd 
lava into a glass bottle furnished vt ith a ground sto|>per, con¬ 
taining siliceous sand in the bottom: 1 closed it at the 
moment, and exuniineil tlie airim my return. A ineasure of 
it mixed with a measure of nitrous gas gave 
same degree of diminutum as a measure of common air," 
which had been collected in another bottle on tlie mountain. 

I threw upon the surliifc',e of the lava nitre, both in mass 
and in powder. After this salt had fus^^d, there was a little 
increase of vividness in the ignition of the luva^biit much 
too slight to be referred to pare combustible matter in any 
quantity; and on making the experiment on a portion of lava 
taken up in the ladUv^ ap/cared that the disengagement of 
heat was partly owingyo tlie peroxidation of the protoxide 
of iron, and to the combination of the alkali of the nitre with 
the earthy basis of the l^a; fu^ where the nitre litid melted. 
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the colour had chaijged from olive to brown, ' TPiis con¬ 
clusion was still ilirther proved by the circumstance, that 
chlorate of j^otash thrown upon the lava did not increase its 
degree of ignition so much as nitre. When a stick of wood wAb 
introduced into a portion of the lava, so as to leave a little car¬ 
bonaceous matter on'‘its surface, nitre or chlorate of potassa 
then tlirown upon it caused it* o glow with great brilliancy. 
Some fused lava was thrown into water, and a jjjlass bottle 
filled U'itii water held over it to collect the gas disengaged; it 
was in very minute quantity only; and when analysed on my 
return, proved to be dbmmon air, a little less pure than that 
disengaged from the water by boiling. A wire of copper of 
^’^th of an inch in diamefer, 'uid a wire of silver of 
troduced into the lava near i^s source, w'ore instantly fused : 
an iron rod of one fifth of atf inch, with a piece of iron wire 
of about were kept for five niirutesj in the eddy in the 
stream of lava: they were n^t fused; they did not produce 
any smell of sulphuretted hydrogen whlji acted on by 
muriatic a'cid. A tin-plate fuim?*!, filled with cold water, was 
held in the fumes disengaged w*ith so t^^ueb violence from the 
aperture through which the lava isiilied: fluid Wizs imme¬ 
diately condensed upon it, which was* of an acid and sub- 
asitringent taste. It did not prccifiitate muriate of baryta- 
but copiously precipitated nitrate of silver, and rendered the 
trij)le prussiute of potassa of a bright blue. When the same 
funnel was held In the ^Into fumes above the lava, where it 
tutored tlie bridge, n / fluid was precipitated u{)on it, but it 
became coated with a white powder, which had the taste and 
chemical qualities of coniiuou salt, and proved to be this 
substance absolutely pure. A bottle of« water holding about 
tiiree fourtlis of a pint, with along narrow neck, was emptied 
inunediatc ly in the aperture from which tlie vapours pressing 
out the l&va issued, and the" neck was itnrnediately elosecL 
M?®;; examined on my return, w^as foinul to give no ab¬ 
sorption w'itli solution of putassa; so that it contained no 
notable proportion of carbonic acid, and it consisted of nine 
parts of oxygen, and yi of azote. cTliere was not the least 
smell of sulphurous acid in the vapour Iroui the aperture, nor 
were tlie fpmes of muriatic acid so strong as to be unpleasant; 
but during the lust quarter of*aii hour Unit I was engaged in 
these experiments, the wind changed, and blew tlie smoke 
from the crater upon the spot vvliery^sl was sttuuling: the 
sulphurous acid gas in the fumes wasciiigbly irritating to the 
organs of respiration, and I suffered so mucli from the 
exposure <to tliem, that 1 was obliged to descend; and the 
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vi§s not transient, for a violeirt* catarrhal affection 
en^ue^l, \ahich prevented me for a month j^otn again ascend¬ 
ing tTi<‘ mountain • * 

/ ^()n the 6th of January, I made another visit to Vesuvius. 

J found the (ippeurancc of the Jiiva c<msiderably changed: the 
l>oeca from wliich it issued on the^lit^ of December was 
closed, and the current nojr ^ftvred rjuictly and without noise> 
frtjiu a chasm in the coaled lava, about J>0() feet lower down. 
"Die heat was evidently less intense- I repeated my ex¬ 
periments with nitre witli the same results, and exposed pure 
silver and platinum to the fused lava: tliey were not at all 
changed in colour. I collected the sublimations from va- 
ri(M!S parts of the cooled lava *ab(jve- The rocks near the 
aneient boeca were entirely cowred with white, yellow, and 
reddish saline substances. 1 found one specimen of large 
saline crystals in a Cavity, whieli had a slight tint of purple : 
this examined, jwoved to be coi|inoii salt, with a minute por¬ 
tion of muriate cobalt. 'J'he othtT sublimations consisted 
of eomm<m salt In great ,cx5ess, much chloride ofjron, some 
fiulfiluite of soda;^ai'^ by cl)<3 test of rfiuriate of jdatinum 
there appearetl to exis\in them a smail quantity of sulidiute 
or murijte (»f poJassa* a ul a solution of ammonia detected 
(he jn'oseiice of a mmut» quantity'of the oxide of copper. 

During tht^ moiiths of Jm.nary and February, I made 
several visits to ll)e lop of Vesuvfus : I shall not partinjliirise 
them all ; hut sliall mention 
tu'w o!)servalioiiS. On 
seen neavly wiiite-lioi, 

ii fowl'd from the mountain. 1 throw nitre upon it in large 
(Mi jntliies througli this eliasni, iji the presence of iJis Iloyal 
liigiiPesR the i'rinee of DenmurkJ whom I Ifad the honour of 
Ul compiinying in this excursion to the mountain, and my 
liitiKl the Ca\alierc Montieellf: there was no niqre increase 
of ignition than when the Aperiment was made , j avft 

exposed to the free air. The appearance of the simliimatierib^^ 
was now considerably changed : those i\ear tlie aperture were ^ 
coloiiied green and blue^b}'' salts of copper; but there wa% 
still a great cpiantity of muriate ol‘ iron. 1 have mentioned 
that on the ^;th, the sublimate of the lava was pure chIori<le 
of sodium: in the sublimate January 6th, thcr? wore both 
sulphate of soda and indiVuioiis of sulphate of potassa. 

In the Mubliniatcs th^I cj^Iueted on the i*6th, the sul}>hate 
of soda was in muclmarwr quantities, and there yvAs much 
more of iwsult of pota^a./ From the 5tli of DeceinlTer to the 
20tli of February, the l^a flow^ed in larger pr sn^ller quan- 


>p ol VeslivTus : I slmil not pariiLUiansc 
icntion only'smi as afforded me some 
►n the 2i)U\ of\anuary, tlie lava w'a* 
,, through a chasm near the j)laee w here 
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tities, 80 that at ni^ht'a stream of ignited mutter always 
visible, more or le& Jhtcmiptcd by cooled lava. It clmnged 
its direction accorarng to the obstacles it met with; and never, 
according to appearances, extended so imich as a mile from 
its source. During the whoir, of thi.. time, tlie craters, of 
which there were t\Yp/Verc in activity. Tile large crater 
threw up showers of igii^ted asl^|s and stones to a height ap¬ 
parently of from 200 to 500 feet; an^ from a smaller crater, 
to the right of the large one on the side of Naj>lcs, steam 
arose with great violence. Whenever the crater could be 
approached, it was found incrusted with saline incrustations; 
and the ivalk to the edge of the small crater, on the (>th of 
January, was through a 'mass of loose saline matter, prin¬ 
cipally common salt, colouriU by muriate of iron, in which 
the foot sunk to some depth; It was easy, even at a great 
distance, to distinguish between the s^fcan; disengaged by one 
of the craters and the eqj'thyj^matter thrown up by the other. 
The steam appeared white m the day^ andfibrmed perfectly 
white clouds, which reflected tho morning and evening light 
of the purest tints of red and orangp*» The earthy matter 
always appeared as a sniokc, forif-iing black clouds; and 
in the night it wa« uignly luminous at, the moment of the 
explosion. 

On the 20th of February, the small crater, which had been 
disengaging steam and elastic matter, began to throw out 
showers of stones; aiid^botli craters, from the 20th to the 
wore more than /.siu 
23(1, at half past 11 o’diock 
mono, Naples, I hoard the windows shake; and going to the 
window, 1 saw ascending from Vesuvius ft column of ignited 
matter, to a hoigiit at least, equal to that of the nnuintain ' 
from its base; and the wliole Jiorizon was illuminated, not¬ 
withstanding the brightness of the moon, with direct volcaaic 
lights gnd that reflected irotu tue clouds above the column of 
'^‘nftod hUitter. Se\cral eruptions of the same kind, but upon 
a Mualler scale, followed at intervals of a minute and a lialf 
or two minutes; but there were r»o more symptoms of earth¬ 
quake, nor did I hear any noise- On observing the lava, it 
appeared at its origin much broader and more vivid; and it 
was evident that a fresh streaiu had broken out to the right 
of the former one. On the monf[ng of the 2+th, I visittul the 
jiiouhtain : it was not possible to ascend t.o tlie top, which was 
covered with clouds, nor to examine tjti'e orifk-'e from which 
tlie lava kisued. The stream of laita near the placu where it 
terminated^,was from SO to 100 feet broad. It liad Iwccisi'Iy 


illy active.. On the night of the 
, bcinff in my bcd-rooin at Chiati- 




DAVY 


OM THi: PHEKONfENA OP*VOr.CANOES. 


r>f)7 


vJitdh 


the sai^ ^pearances aa the lava wJffch. had been so long 
running. I collected the saline matter"cyidenseil upon some 
of the masses of^coriij which were cairied along by tlie cur¬ 
rent, and deposited on the edge of the stream ; they j)roved 
to be ''the same in the natu;iD of their constituent parts as 
those of the lava of the ^iGth of Jiwujry, but^with a larger 
pro])ortion of sulphate of ^da, ana a smaller proportion of 
njiiriate of iron: and }. have no doubt that the dense wliite 
Binoke, whicli was emitted in immense columns by the lava 
during the whole of its course, was produced by the same 
substances. 

I shall now mention the state of tlie volcano at some other 
periods. . • 

When I was at Naples in ifray, 1811, the crater had the 
af)|)earance of an immense iuimcl, closed at the bottom, n itli 
many small apertur^s et*iittiug |t.caTu; and on the side towards 
Torre dc^l (jrcco there was a lail^e aperture, IVorn whieli flame 
ifjsued to a height at least (K) jards, produeiiig u mo*st 
violent iussing noise. 'J'iiihjjdienomenon was'copH^ant during 
the llirce weeks ^ rt^iiined ift Naples. It was impossible to 
n])]>roaeli sufficiently war the flame to ascertain the results 
of the combustion; dMit a considerable quantity of steam 
ascended IVom it. WbcA the wiml blew the vapoin^. upon ns, 
tlierc was a distinct smell both of sulphurous and muriatic 
acids. 'J'here was no indication *of carbonaceous matt(4'from 
the colour of the smoke; nor^was^uy dei>osiled upon the 
yellow and wdiite saline matter whiclmsurromuled tlie laatcr, 
and wbicli I found to be principally ^idphate and muriate of 
sixla, and muriate of iron: in some spccimjt'ns there was a 
considerable quanti^ of muriate of annnoi»iji. 

In'^Iarch, lSir>, the appearances j)rcscnted by the crater 
were ('iitirely ditferent. Tlierc was no ti|»erture in tlie crater: 
it was oi'tcn quiet for niifiute? logetlier, and IIumi burst out 
into explosions with considerable violence, scndinf*|^ 
and ignited stones and ashes to a considerable height, many ^ 
hundred feet, in the air. 

These eriiptfons M'cre preceded by subterraneous thunder, 
which apjieared to come from a grea^ distance, and which 
sometimes lasted for a minute. During the fou^* times that 
1 was upon the crater in thi^nontli of Murcli, 1 had at last 
learnt to estimate the vi<^>nee of the eruption from the 
nature of the sound wloiid/iud long continued suhtenaneous 
thunder indicated a^'oi/iderahlc explosion. Before the 
eruption, the crater a|)m\vred perfectly tranquil; and the 
bottom, ajqiarcnlly witlynt apcrtuixi, was ccA'cred with 

II u • ^ * 
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propelled by stoam ;"wlMch lua^t pnrts#css, under 
' stances, at least. tl\^' .^anie facility of oxidating tlietn as air. 
Assuming hypothesis of the cxist;‘nre of such alloys of 
‘the luetals of the earths os may burn into lava in tht.‘ inUric, 
the whore phenomena niay be vysily exj laincd iVotti tin* ;u iiou 
of the water of the ajr on those ineUds ; nor is ilu ro 

any fact, or any of the circurr^tances which I have me n¬ 
tioned in the preceding part of this vaper, Avhieh cunn. t be 
easily explained according to that hypothesis, I'or ahnosDall 
the volcanoes in the old world of considerublv- magnitude ari> 
near, or at no considerable distance Ironi the sea : ui \ if 't 
lie assumed that the first eruptions are produced by t e 
action of sea water upon »‘^he metals of the earths, anti that 
considerable cavities an* left by tlie oxi<ljj.ted metals thrown 
out as lava# the results of thei * action are such as might he 
antinpatt'd; for, after the firsj eruptions, the oxidations which 
produce the subsequent pnesLuay take place in the' caverns 
below the surface; ainl when the sea is <V«*^anr, as in the 
volcanoes nf South America, the^-nuiy be supjdied with it/r 
from great subterraiiean lakes I-funif >ldt states that 'Uie 
of them throw up quantities offish, p* 

On the hypothesis of a chemical ci}use for volcaui( a’cs, 
and reasoning i’roin known facts, thei:^ appears to me m iIut 
adequate source than the oxidation of the metals ^vhic: form 
the basis of the earths ai.d alkalies; but it must not ht* 
denied, that considcratLnis derived from thormomotra*iii r*. 
periinents on tlie tcnjrf^eratdre of mints, and of source' “f 
hot water, render it pKibable that the interior of the gi' !,* 
possesses a very high temperature ; and the hypotlic-;is of i>..* 
nucleus of the globe being composed ofi fluid matl* r oihi*- a 
still more simple "solution of the phenomena of voli auic firci 
than that which has been just developed. 
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